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ABSTRACT 
The purpose of this study was to identify the perceptions of agriculture students 
regarding sustainable agriculture practices, issues related to sustainable agriculture and 
learning/teaching processes. These students were enrolled in a capstone course that involved 
managing a 2000-acre operation. Fifty-seven students participated in this census study. 
Participants completed a survey questionnaire and a select group of students answered 
questions in a focus group interview. 
The participants in this study perceived that the sustainable agriculture movement 
promotes environmental concerns about farming more than economic concerns. The 
participants were mildly interested in learning more about practicing sustainable agriculture 
practices and how to use them. The participants in this study were most concerned about 
expansion of large farms, urban use of farmland, soil erosion, and dependence on seed and 
chemical companies. Overall, the participants in this study were concerned about economic, 
environmental and social aspects of agriculture. Participants in this study indicated that they 
had long-term experiences using crop rotation practices while frequently using cultivation, 
leguminous plants and integrated pest management practices on their farms. 
Participants in this study perceived that hands-on activities represent the most 
effective teaching and learning method. Demonstrations, field visits, face-to-face 
consultations and discussion represent effective methods for teaching and learning. Using a 
variety of teaching methods was considered effective. Family members and relatives were 
considered primary sources for agricultural information. Magazines, colleagues, seed and 
chemical companies and the Internet were frequently used sources for agricultural 
information. The Extension service was not perceived as a primary source of agricultural 
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information fur these respondents. Magazines were the second most frequently used source 
of agricultural information for the respondents. Younger respondents tended to use the 
Internet, magazines, seed and chemical companies and family members more for agricultural 
information than older participants in the study do. 
Overall, the participants in this study were concerned about economic, environmental 
and social aspects of sustainable agriculture, and they like to see equal emphasis be given to 
all aspects of sustainable agriculture. Agricultural educators should give equal emphasis to 
the economic, social and environmental aspects of sustainable agriculture curriculum design 
and delivery. Educators should also use hands-on teaching/learning methods and new 
computer technologies to enhance learning opportunities for students. 
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CHAPTER I. INTRODUCTION 
The American food and fiber system has been described as a powerful industrial 
machine producing abundant food and robust exports. But cheap food and exports do not tell 
the whole story. The development and adoption of technologies for economic gain have 
frequently overlooked the environmental and social cost resulting from contemporary 
farming practices. The use of synthetic fertilizer and energy for cultivation, pesticides, and 
other practices has made agriculture dependent on fossil fuels. Soil erosion, contaminated 
water supplies, and health concerns have resulted from contemporary farming practices. 
Abundant food and hidden costs increasingly borne by the environment and society have 
placed American agriculture in a dilemma (Northwest Area Foundation. 1994). 
A universal definition of sustainable agriculture does not exist. Definitions are 
commonly site-specific, depending upon who is doing the defining and the operational 
concepts and factors involved. One of the most comprehensive definitions was given in the 
1990 U.S. Food, Agriculture. Conservation, and Trade Act (Farm Bill): 
The term sustainable agriculture is an integrated system of plant and animal 
production practices having a site-specific application that will, over the 
long-term, satisfy human food and fiber needs; enhance the environmental 
quality and natural resources base upon which the agriculture economy 
depends: make the most efficient use of non-renewable resources, and 
on-farm resources and integrate, where appropriate, natural biological 
cycles and controls; sustain the economic viability of farm operations: 
and enhance the quality of life for farmers and society as a whole. 
(U.S. Congress, 1990, p.3) 
The Council for Agricultural Science and Technology (1988) defined a long-term 
viable American agriculture system as one "...producing safe, abundant, and nutritious food 
supplies at reasonable cost to consumers while preserving the environment" (p. 10). The 
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outputs of such a system are economic returns, environmental protection, and social benefits, 
the outcomes supporting the philosophy of sustainable agriculture. "A shorthand definition 
for sustainability is 'forever'" (Keeney, 1989, p. 105). 
An Experiment Station Committee on Organization and Policy (ECSOP) (1992) 
concluded that sustainable agriculture is important and foremost in the minds of the U.S. 
public. It envisioned an American food and fiber system that would be profitable for 
farmers, provide safe and abundant food for society, protect natural resources, depend more 
on renewable resources, support a high quality of life for farmers, protect the environment, 
support alternative production systems, and recognize the increasing global 
interdependences of agriculture. 
A Cooperative Extension Joint Committee on Sustainable Agriculture (1991) 
visualized sustainable agriculture as farming systems that are "economically sound, socially 
acceptable and environmentally benign" (p. 4). Thus, the long-term viability of America's 
food and fiber system can be divided into overlapping economic, environmental, and social 
dimensions. 
The economic dimension of sustainable agriculture is concerned with profitability, 
farmers covering all costs and maintaining or even increasing output over the long run. To 
achieve this, special attention must be given to supply-demand balance, comparative 
advantage, commodity programs, and technology. Shifts in food consumption relating to the 
diet and health of consumers and quality assurance concerns will create instability and 
adjustment problems but do not threaten the long-term viability of American agriculture. 
Flexibility to respond to future food and fiber supply and demand is a sound strategy for 
economic viability. Greater attention must be given to the quality and marketing of 
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agricultural products in the future to maintain the global competitiveness of American 
agriculture (Council for Agricultural Science and Technology, 1988). 
The environmental dimension is embedded in the fact that natural resources, along 
with science and technology, serve as a vital base for the American food and fiber system 
(Stansbury & Coulter, 1986). Environmental issues are a significant force in the need for 
agricultural sustainability. The Council for Agricultural Science and Technology (1988) 
concluded, "...The U. S. has a natural resource base to sustain a viable agricultural industry, 
but it is critical that new technologies and sound conservation practices be developed and 
employed to extend this viability to the long term" (p. 4). Attention must be given to not 
only proper use of natural resources, but also to the "protection of land, air, water, and the 
resulting food products from contamination due to agricultural practices" (p. 3). 
From a social perspective, the desired outcomes include a safe, abundant, and 
nutritious food supply at a reasonable cost while preserving the wholesomeness of our rural 
heritage. Benefits accruing to society and not just to the farm, consumer, or agency 
immediately affected are among the desired outcomes, e.g.. application of pesticides 
significantly benefits producers and consumers in many instances but residues from chemical 
pesticides may lead to health concerns. "It is important for the public sector to monitor the 
food chain for residues harmful or potentially harmful to health because the market alone will 
not assure safety" (Council for Agricultural Science and Technology, 1988. p. 9). 
The issue of agricultural sustainability has created a closer working dialog between 
the agricultural sector and the general public. The food and fiber system is beginning to 
recognize that it must provide not only what humanity needs today but also what future 
generations will require (Brady, 1990). The goal is to manage agricultural systems so that 
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inputs and returns are optimized while protecting the environment and responding to societal 
needs. 
Statement of the Problem 
Conventional farming practices have been successful in maximizing agricultural 
production, but in the meantime, conventional farming practices have compromising natural 
foundation of agriculture and jeopardizing sustainability of agriculture into the future. 
Despite its success, however, our system of global food production is in the process 
of under-cutting the very foundation upon which it has been built. The techniques, 
innovations, practices and policies that have allowed increases in productivity have 
also undermined the basis for that productivity. They have overdrawn and degraded 
the natural resources upon which agriculture depends—soil, water resources, and 
natural genetic diversity. They have also created a dependence on nonrenewable 
fossil fuels and helped to forge a system ... In short, modern agriculture is 
unsustainable—it can't continue to produce enough food for the global population 
over the long term because it deteriorates the conditions that make agriculture 
possible. (Gliessman 1998. p.3) 
Altieri (1998) identified multiple problems that are related to modern agricultural 
practices. Altieri stated that excessive reliance on crop specialization, inputs such as capital-
intensive technology, pesticides and synthetic fertilizers have negatively impacted rural 
communities and the environment. Altieri called these problems "ecological diseases" that 
are associated with intensified food production and grouped them into two categories. The 
first has to do with basic resources of soil and water, which may lead to soil erosion, loss of 
soil productivity, depletion of nutrient reserves, salinization, alkalinization. pollution of 
surface and ground water and loss of farm land to urban development. The problems in the 
second category are directly related to crops, animals and pests that may lead to crop loss, 
wild plants, and animal genetic resources, elimination of natural enemies, etc. 
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Pesticide detection in ground water due to normal agricultural practices is alarming. 
The committee on the role of Alternative Farming Methods in Modern Production 
Agriculture (1989) stated that USD A calculations showed that 1,437 counties, or 46 percent 
of all U.S. counties, contain ground water susceptible to contamination from agricultural 
pesticides and fertilizers. Fifty-four percent of the people who live in these counties depend 
on underground sources of water. 
Duffy (1991) stated that in 1988, 96 percent of the com and soybean fields were 
treated with herbicides in the United States. He further indicated that the average fertilizer 
application was 137 pounds of nitrogen, 63 pounds of phosphate, and 85 pounds of potash 
per acre. Duffy stated that the domination of input dependence is so great that many farmers 
don't consider the contribution of the internal resources such as manure, soil structure, 
leguminous plants, etc. 
Magdoff, Foster and Buttel (1998) stated that the immediate purpose of capitalist 
agribusiness food production "... is not human sustenance and well-being but the growth of 
profit" (p.3). They point out that the food system consists not of farmers only who produce 
food, but also huge industries that supply farmers seed and heavy machinery, and the mega-
industries that process, package and distribute food. Basically, these conditions make 
farmers dependent on external forces and shape the design and activities of their farm 
operations. 
Magdoff, Foster and Buttel (1998) identified the following agriculture related 
problems or issues: 1) growing popular fear over possible pesticide contamination and/or 
microbiological safety of food: 2) concentration of ownership and control in the production, 
processing, and marketing of food: 3) safety of farmers and farm-workers when using 
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pesticides; 4) the heavy dependence on nonrenewable resources; 5) the rush to use 
genetically modified plants, animals and microorganisms; 6) contamination of surface and 
ground waters with pesticides and nutrients: 7) low returns for most farmers; 8) low wages 
and poor working and living conditions for farm-workers: 9) cruel treatment of livestock; and 
10) inadequate access to food by poor people. 
The road to sustainability is not one and the same for all people. For example, Avery 
& Avery (1996) strongly argue that conventional farming practices are the best means to 
achieve agricultural sustainability. Their views are best expressed in their own words. Thus 
multiple quotes from their work help provide their views: 
The large increase in world food needs during the next fifty years will amplify the 
consequences of any policies and practices that lower farm productivity. Today's 
modern high-yield farming practices are continuing to change and improve in 
efficiency, safety, and sensitivity to the environment in direct proportion to our 
investments in agricultural research and technology. (Avery & Avery, 1996. p.l) 
The leading threat to the world's wildlife is the potential loss of habitat to low-yield 
farming Agriculture dominates the world's land use: already, one-third of the earth's 
land surface is in agriculture and one-third is forest as "left over" from farming. 
(Avery & Avery, 1996. pp.3) 
The best agricultural land also tends to have the least biodiversity. There is very little 
direct conflict between feeding the world and keeping the remaining wildlife as we 
triple world food output—if we continue to raise the yields per acre as we have for the 
past half-century. (Avery & Avery, 1996, p.4) 
We are not certain that high-yield agriculture can feed everyone and save all the 
wildlife habitat. We are certain that low-yield agriculture cannot. The real myth is 
that low-yield farming sustains the environment. (Avery & Avery. 1996. p.7) 
Agrochemicals are not a documented threat to the survival of a single species. They 
do not seriously threaten even the species we are deliberately trying to eradicate. 
Moreover, pesticide bans would cause yield reductions that would lead to significant 
loss of wildlife habitat. (Avery & Avery, 1996, p. 10) 
Chemicals make fruits and vegetables, our strongest weapon against cancer, cheaper 
and available for more of the year. Five servings per day will cut a person's cancer 
7 
risk by 50 percent, dwarfing any theoretical cancer risk from pesticide residues. 
(Avery & Avery, 1996, p. 11) 
Plants absorb all nitrogen fertilizers in an inorganic form regardless of whether the 
nitrogen comes from organic or inorganic sources. This means that organic nitrogen 
fertilizers, such as manure, have no advantage over synthetic nitrogen from the 
plant's perspective. (Avery & Avery, 1996, p. 12) 
Organic fertilizers are produced at a heavy cost - in land required for pasture or green 
manure crops. Because of this land requirement, synthetic nitrogen fertilizers are the 
only practical way to maintain soil fertility on the majority of the world' fields. 
(Avery & Avery, 1996, p. 13) 
Farm programs have contributed to the increase in farm size and destabilization of 
rural communities: price supports and payments have encouraged farmers to use debt 
leverage to buy out neighbors' farms. (Avery & Avery, 1996. p. 15) 
If Americans and the government are concerned about sustaining viable rural 
communities, we should work to eliminate international barriers to free trade in 
agricultural products, improve infrastructure, and protect farmers' freedom to utilize 
competitive farming structures. (Avery & Avery, 1996, p. 16) 
Avery & Avery (1996) tend to equate low output agriculture and sustainable 
agriculture. One might ask if this linkage is appropriate. Obviously, not all authors agree. 
Agunga (1995) indicated that a majority of the Extension educators surveyed in his 
study lacked understanding of sustainable agriculture concepts. Agunga recommended in-
service training for Extension agents, in order to prepare them to educate farmers. He further 
proposed including sustainable agriculture in agricultural education curriculum in the land 
grant universities so that future Extension agents are prepared to educate farmers. 
Just as research and education played a major role in developing the abundant food 
supply Americans now enjoy and share globally, research and education can also support the 
goals of producing food and fiber using practices and technologies that are not only 
profitable, but also environmentally sound and socially acceptable. Williams and Dollisso 
(1998) advanced that the discipline of agricultural education (teaching and learning in 
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agriculture) should be a partner in sustainable agriculture research and education. The 
processes of program planning, program delivery, and program evaluation are valuable tools 
agricultural education has to offer to a partnership with research and education organizations 
that focus on sustainable agriculture initiatives. 
Need for the Study 
Gliessman (1998) explains how one farmer's action could affect another farmer and 
society as a whole. Gliessman uses, for example, a farmer who lives upstream and the other 
farmer who lives downstream with each one taking care of their farms. Gliessman states. 
"One reason is that each individual farmer has less and less control over what flows into his 
or her pool from upstream. Many unwanted things come from upstream, including 
pesticides, weed seeds, diseases, and polluted water from other farms" (p.316). Gliessman 
points out that the problem is further muddied by legislated farm policies, unexpected effects 
of weather and the market, making the job of keeping an individual farm clean very difficult. 
If agriculture is to continue as an economic activity into the long-term future, the 
economic context in which it is practiced must undergo a fundamental shift. We must 
recognize, first of all. that a healthy economy ultimately depends on a healthy 
environment—that agricultural production has an ecological foundation that can be 
destroyed. (Gliessman 1998. p.317) 
The issues and problems that are related to agriculture are complex. The negative 
impacts of current agricultural practices are threatening sustainability of agriculture. The 
magnitude of these problems warrants change in the attitude and practice of all players in the 
agricultural industry: producers, processors and packagers, distributors and consumers. This 
study focused on producers/ farmers. The best way to bring about change in attitude and 
practice is through education. Rachal in Merriam and Cunningham (1989) stated. "... adult 
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education can and should play an integral role in improving not only individuals' lives, but 
also in improving society; adult education can promote change as well as react to it" (p.4). 
However, the change has to be based on a research-based knowledge. Gliessman (1998) 
proposed changes on two fronts. First, Gliessman argues that change must occur in 
agricultural research institutions that are involved in expanding agricultural knowledge. "... 
We must learn to use more foresight in our analysis to avoid problems or negative changes 
before they occur. Our ability to solve the problems that our current agriculture faces has so 
far been extremely limited" (p.324). Second, farmers who make the transition to alternative 
farming practices are leading the way. . .The more examples we have of sustainable, 
ecologically viable farming, the more likely the possibility that our food production systems 
follow their lead" (p.324). Gliessman further stated that agricultural systems are a result of 
the "coevolution" that occurs between culture and environment, thus, humans have capacity 
to guide its direction. 
The Purpose of the Study 
The purpose of this study was to identify and analyze the perceptions of students 
enrolled in Agricultural Education and Studies (AGEDS 450) class in the Fall 2000 and 
Spring 2001 regarding sustainable agriculture, issues related to sustainable agriculture and 
preferred learning/teaching methods for sustainable agriculture education. The findings of 
this study may provide research-based information to improve AGEDS 450 curriculum, and 
to develop and deliver sustainable agriculture education programs to farmers. Specific 
objectives of this study were to: 
1. identify participants' perceptions regarding sustainable agriculture; 
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2. determine participants' level of concern regarding agricultural issues; 
3. determine the extent to which participants had experiences with sustainable 
agriculture practices; 
4. identify participants' perceptions regarding motivation to learn sustainable 
agriculture practices; 
5. identify participants' perceptions regarding preferred teaching/ learning methods 
for sustainable agriculture education; 
6. identify sources of agricultural information used by these participants: 
7. identify the demographic characteristics and conduct comparisons with selected 
variables in the study. 
Until recently, the emphasis in agriculture has been on maximizing production. For 
the most part, this goal has been achieved using genetic innovations, scientific farming 
techniques, using new and advanced technologies, controlling diseases, pests and weeds with 
chemicals, and extensive use of fertilizers. However, relentless pursuit for production 
increases may have compromised ecological sustainability of food production systems, safety 
of produced foods for human consumption and welfare of the environment. 
The challenge is influencing the attitudes and practices of those who are involved in 
the agricultural industry from production to consumption through education. This study was 
designed to contribute to our understanding of the participants' perceptions regarding 
sustainable agriculture concepts and practices. The findings may be helpful in program 
planning, implementation/ delivery and evaluation. 
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Definitions of Terms 
Adult Education — Educational opportunities organized for adult learners for the purpose of 
meeting individual, community and societal needs. 
Ag 450 Farm — A farm that is used for a hands-on, experiential learning course where 
students are responsible for making management and operation decisions from planning and 
record keeping, to buying and selling the farm's livestock, crops, and equipment. 
Biomass - Living things and decaying matter in the soil (organic matter). 
Cover crop - A crop that is grown to reduce erosion, increase organic matter, retain moisture, 
improve soil structure, etc. 
Crop residues — The remains of crop plants left in the fields to protect soil erosion and supply 
organic matter. 
Crop rotation - Alternating crops rather than planting the same crop in the same field again 
and again. 
Cultivation - Breaking up the soil using mechanical tools to remove weeds and aerate the 
soil to facilitate successful growth of a crop plants. 
Inputs - Commercial products purchased and used in farm operations to enhance 
productivity, control disease and supply energy. 
Integrated Pest Management - A pest management system using mainly biological or natural 
control systems. 
Low Intensity Animal Production — A livestock production system that makes a minimum 
capital investment on infrastructure, consumes no/minimal amount of purchased inputs, and 
less stressful to animals while it is environmentally friendly. 
Motivation — A driving force/desire behind an action. 
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Output — Produce for commercial purposes from farming operations. 
Participation — The mental awareness, understanding and interpretation of 
something/situation at any given time. 
Pasture rotation - Rotation practice from one pasture to another to ensure soil protection and 
better use of pastures. 
Pesticides - Purchased chemical inputs that are used by farm operators to control diseases, 
weeds and insects. 
Sustainable Agriculture - Farming systems that are economically profitable, 
environmentally sound and socially acceptable. 
13 
CHAPTER II. LITERATURE REVIEW 
The purpose of this study was to identify and analyze the perceptions of students 
enrolled in Agricultural Education and Studies (AGEDS 450) class in the Fall 2000 and 
Spring 2001 regarding sustainable agriculture practices, issues related to sustainable 
agriculture and preferred learning/teaching methods for sustainable agriculture education. 
The findings of this study may provide research-based information to improve AGEDS 450 
curriculum, and to develop and deliver sustainable agriculture education programs to 
farmers. Specific objectives of this study were to: 1) identify participants' perceptions 
regarding sustainable agriculture; 2) determine participants' level of concern regarding 
agricultural issues: 3) determine the extent to which participants had experiences with 
sustainable agriculture practices: 4) identify participants' perceptions regarding motivation to 
learn sustainable agriculture practices: 5) identify participants' perceptions regarding 
preferred teaching/ learning methods for sustainable agriculture education: 6) identify 
sources of agricultural information used by these participants; 7) identify the demographic 
characteristics and conduct comparisons with selected variables in the study. The theoretical 
framework for this study was based on the principles of sustainable agriculture and adult and 
extension education. 
Sustainable Agriculture 
Sustainable agriculture ought to be based on sound agronomic principles. These 
principles include soil erosion control, weed management, maximum efficiency of on-farm 
and purchased inputs, minimal leaching of pollutants through the root zone, maintenance of 
soil fertility by proper addition of plant nutrients, and utilization of biological principles 
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throughout the farming operations (Keeney, 1989). Soil building, organic matter 
management, tillage, careful use of synthetic chemicals, crop rotation, animal manure, and 
soil microorganisms and soil animals (nematodes, insects, earthworms, etc.) are especially 
important in the transition to more sustainable fanning practices (Liebhardt & Werner, 1991). 
"Topsoil is particularly critical because of its slow rate of regeneration and its proven effect 
on crop yields, resistance to water stress, and degradation of pollutants" (Keeney, 1990. p. 
282). Issues of nitrogen management, pesticide use on crops, soil erosion, crop rotations, and 
handling of animal waste are also key components of sustainable agriculture (Keeney, 1989). 
The National Research Council identified the following four goals for sustainable 
agriculture: 
a) Management of agricultural activities to protect air. soil, and water quality, and to 
conserve wildlife habitat and biodiversity, thereby increasing agriculture's long-
term productivity and profitability, as well as enhancing human health and well-
being. 
b) Achievement of viable farmers and farm communities. 
c) Production of a safe, high-quality, and affordable supply of food and fiber in a 
manner that protects and conserves natural resources. 
d) Creation of institutional incentives and funding arrangements that focus public 
and private research, education, and funding technology development on 
integrating agricultural productivity and profitability with environmental 
stewardship. (National Research Council, 1989. p. 8) 
Pretty (1995) classified sustainable agriculture developments into four 
multifunctional technologies: (1) integrated pest management (IPM). (2) integrated plant 
nutrition. (3) soil conservation, and (4) water management. IPM mixes cultural and 
biological controls in systematic ways to control pests while minimizing harm to the 
environment. Establishment of acceptable economic thresholds for pest populations and 
constant field monitoring of the pest problem is crucial in this ecologically based approach to 
pest control (Iowa State University, 1995). IPM strategies identified by Pretty (1995) include: 
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(1) using resistant varieties and breeds, (2) using alternative natural pesticides, (3) using 
bacterial and viral pesticides, (4) cutting input use in industrialized systems, (5) using 
synthetic chemicals that disrupt pest reproduction, (6) releasing predators and parasites, (7) 
improving the habitat for natural enemies, and (8) rotation and multiple cropping. 
Integrated plant nutrition includes use of fertilizers and adoption of alternative 
sources of plant nutrients. Practices and technologies currently being used or researched 
include: (1) tailoring fertilizer recommendations directly to each field and crop. (2) using 
livestock manure and compost. (3) growing legumes and green manure crops together with or 
before cereal crops. (4) growing algae on a water surface in rice or other fields to fix 
atmospheric nitrogen, and (5) using agro-forestry practices (Pretty. 1995). 
Lowrance (1990) described alternative farming systems in two parts: alternative 
farming systems approach and alternative chemical management approach. 
1. Alternative farming systems approach: 
• reduced reliance on or elimination of chemicals for pest control and 
chemical fertilizer for nitrogen management, b) increased reliance on 
legumes, cover crops, crop rotations, and animal manure for fertility 
management, c) increased reliance on crop rotations, tillage, cover crops, 
and biological control of insects, nematodes, diseases, and weeds, d) a 
shift to alternative crops when previous management systems are 
unsuccessful for agronomic goals or environmental protection, e) selection 
of crops based on market conditioned rotation requirements, land 
capabilities and pest pressures. 
2. The alternative chemical management approach includes: 
• continued reliance on chemicals for pest control and fertilizer for nitrogen 
management, b) application of chemicals based on more precise 
calculations of need and timing of need, c) reliance on the development of 
new technologies for chemical application to retain hydrologically active 
chemicals in the root zone, d) a shift to alternative chemicals when 
management of previous chemicals is unsuccessful for agronomic goals or 
environmental protection, e) selection of crop-based conditions, and 
availability of chemical technologies, (p.52) 
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The idea of conserving soil and water is neither new nor outdated. Helms (1987. p. 
175) described soil conservation as "an old-time religion." emphasizing the use of practices 
that support an enduring agriculture. Hess (1991, p. 66) in describing the importance of 
water management stated "not only our economic welfare, but also the quality of our lives 
depends on our ability to develop agricultural systems that produce efficiently while 
sustaining our natural water resources." 
Publications by the Leopold Center for Sustainable Agriculture at Iowa State 
University (1995. 1996, 1997 & 1998) grouped its funded sustainable agriculture research 
projects into the following areas: 1) agroecology (impact of agricultural practices on the 
natural ecosystem), 2) animal and manure management. 3) integrated pest management. 4) 
cropping systems, (5) grazing and forage management. (6) integrated crop and livestock 
production systems, and (7) water and soil quality. Also featured were educational projects 
on fisheries and wildlife, training of fertilizer and agricultural chemical dealers on emerging 
practices consistent with sustainable agriculture principles, promotion of interaction between 
rural and urban dwellers, and biological components of soils. 
Precision (or space age) agriculture is complementary to sustainable agriculture. 
Both use a systems approach to decision-making. Identification of variability within a field 
and managing the variability to increase production and profits is commonly called precision 
agriculture (Iowa State University, 1997). Its major objectives are to increase production 
efficiency, improve product quality, use of chemicals efficiently, conserve energy, and 
protect soil and groundwater (Roberson. 1998). Examples of precision agriculture strategies 
that are being researched and practiced include (I) monitoring yields using the Global 
Positioning System (GPS). (2) mapping yield data for fields. (3) using grid soil sampling. (4) 
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scouting for weeds, insects and diseases in crops, and (5) keeping records and analysis (Iowa 
State University, 1997). Precision agriculture may have the potential to improve farm 
profitability and reduce environmental spillover from agricultural practices (National 
Research Council, 1997). 
Dillman (1986) connected the emergence of the American Extension system to three 
distinct eras: community control, mass society and the information age. In the community 
control era, extension agents knew and worked closely with leaders of the rural communities 
to bring about change. In the mass society era. the population grew, education and cities 
expanded and people became mobile. In this era. Extension adopted mass media to channel 
its educational programs. Today, we are in the midst of the information age where many 
options are provided to farmers and the public at large. Blackburn and Flaherty (1994) 
stated, "...once again. Extension faces renewed pressure to make some fundamental changes 
in order to remain relevant to the needs of the existing social order" (p. 10). Lanham & 
Cowan (1990) stated that the dominant resource currently in the world is information, thus, 
the scope, magnitude and dynamics of this information age makes education a difficult task. 
Dollisso and Martin (2001) reported that farmers used magazines, neighbors and 
Extension as their main sources of agricultural information. Nieto and Henderson (1992) 
reported that... farmers preferred veterinarians, county extension agents, and neighbors as 
information sources. Bruening and Martin (1992) found that field demonstrations and county 
meetings were useful information sources on groundwater, water quality and soil 
conservation. They further stated that extension and state universities were useful sources of 
educational information for farmers. 
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Bird et aL (1995) reported that although farmers use a variety of sources for 
agricultural information to make decisions, traditional ways of getting information through 
mass media has not been effectively utilized by sustainable agriculture farmers in Iowa. 
Survey findings by the North-West Area Foundation (1994) revealed that farmers who 
practice sustainable agriculture in Iowa don't depend on experts for agricultural information 
related to sustainable agriculture. The study further indicated that two-thirds of the farmers 
in Iowa had not used Extension services. However. Padgitt and Lasiey (1993) reported that 
educational agencies played a major role in providing educational information to farmers and 
had influence on farm operation decisions. 
Lockie et al. (1995) stated that farmers have management options to choose such as: 
a) selection of species and varieties that are well suited to the site and the conditions on the 
farm: b) diversification of crops, livestock, and cultural practices to enhance the biological 
and economic stability of the farm: c) management of the soil to enhance and protect soil 
quality: d) efficient and humane use of inputs: and e) considerations of farmers' goals and 
lifestyle choices. 
Gardner et aL (1995) defined sustainable farmers as those who reduce dependency on 
synthetic, commercial fertilizers and pesticides in order to develop ecological practices such 
as crop rotations and livestock integration. Bultena et aL (1995) stated that farmers adopt 
sustainable agriculture practices for economic, environmental and health reasons. Farmers 
who adopt alternative farming systems often have productive and profitable operations, even 
though these farms usually function with relatively little help from commodity income and 
price support programs or Extension (National Research Council. 1989, p.8). 
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Overall, sustainable agriculture literature shows that the problems that have been 
arising from conventional farming practices call for sustainable agriculture research and 
education. Sustainable agriculture requires a systems and multidisciplinary approach to 
research and education. Sustainable agriculture may be achieved when the policy makers, 
researchers, educators and practitioners work together to the same end. The intended 
audiences for this study are researcher and educators. The literature indicates the need for 
education in sustainable agriculture. Educational efforts may succeed when they are 
established on sound learning and teaching processes. Thus, a focus on an adult education 
theoretical framework will provide the basis for study of the educational processes in relation 
to the use of sustainable agriculture practices. 
Adult and Extension Education 
Liveright and Haygood (1969) defined adult education as "A process whereby 
persons who no longer attend school on a regular full-time basis ...undertake sequential and 
organized activities with the conscious intention of bringing about changes in information, 
knowledge, understanding or skill, appreciation and attitudes; or for the purpose of 
identifying or solving personal or community problems." ( p. 8) Drakenwald and Merriam 
(1982) stated that adult education is "a process whereby persons whose major social roles are 
characteristic of adult status undertake systematic and sustained learning activities for the 
purpose of bringing about changes in knowledge, attitudes, values or skills." (p. 9) 
Bedar (1989) collapsed the purposes of adult education into four major categories: 1) 
to facilitate change in a dynamic society; 2) to support and maintain the good social order: 3) 
to promote productivity; and 4) to enhance personal growth (p. 39). Bedar further stated that 
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the above four purposes are interrelated; thus, any success or failure in achieving anyone of 
the purposes affects all of them. To practice sustainable agriculture, farmers need to learn 
and understand the concepts and practices of sustainable agriculture. Learning is a process, 
and adult education principles provide that process. 
Wain (1987) stated that "Lifelong education provides individuals and society with 
opportunities not only to adapt to change but also to participate in change and to innovate. 
Lifelong education is rooted in the community, which performs an important educative role: 
life itself is seen as the major source of learning. The ultimate goal of lifelong education is to 
maintain and improve the quality of life (Cited in Wain, 1987. p. 38). 
Elias and Merriam (1980) pointed out: 
Elements of progressive thoughts are found in the writings of all major theorists in the 
field of adult education including Knowles, Rogers. Houle. Tyler, Lindeman, 
Bergevin and Freire. Many forms of adult education were inspired by progressive 
ideals: adult vocational education, extension education.... and education for social 
action. In addition some of the basic principles in adult education originated in 
progressive thought: needs and interests, the scientific methods, problem solving 
techniques, the centrality of experience, pragmatic and utilitarian goals, and the idea 
of social responsibility, (p. 45) 
Elias & Merriam (1980) further stated that progressives gave education a new focus 
by broadening the view of education to include the personal experiences and interactions of 
students—the learners with their personal needs, interests, experiences, and desires. 
Lindeman (1926) laid a foundation for adult learning by stating that adults look for useful 
knowledge to solve real life problems: 
Every adult person finds himself in specific situations with respect to his work, his 
recreation, his family-life, his community-life, et cetera-situations which call for 
adjustments. Adult education begins at this point. Subject matter brought into 
education, is put to work, when needed. Texts and teachers play a new and secondary 
role in this type of education; they must give way to the primary importance of the 
learner, (pp. 8-9) 
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Knowles (1977) stated that "a new idea was infused into Extension to give more 
emphasis on the full scope of life problems of all the people, problems that are related to 
agriculture, politics, social and moral issues" (p. 49). Knowles (1980) identified five 
characteristics of adult learners: 
1. As a person matures, he or she becomes an independent and self-directed 
human being. 
2. An adult has a reservoir of experience that can be used as a resource for 
learning. 
3. An adult learner's readiness to learn is related to the developmental task of 
his or her social role. 
4. There is a change in time perspective as people mature for future 
application of knowledge to immediacy of application. Thus an adult is 
more problem-centered than subject-centered in learning. (Knowles. 1980. 
pp. 44-45). 
5. Adults are motivated to learn by internal factors rather than external ones. 
(Knowles. 1984, p. 12) 
Bergevin (1967) called for adult education to use problem-centered or situational 
approaches. Lindeman (1956. p. 160) and Benne (1957. p. 149) asserted that adults learn not 
for the purpose of accumulation of knowledge but to solve problems that they face in real-life 
situations. Johnstone and Rivera's (1965) findings show that adult learners prefer "practical 
over academic: applied over theoretical: and skill over knowledge or information" (p.3). 
Mezirow (1985) described the process of learning and problem solving as instrumental 
learning, whereby adult learners use the new skill or knowledge to adapt to their changing 
environment. 
Merriam and Caffarella (1991) described the voluntary nature of adult education that 
unlike pre-adult education, adult education has been mainly voluntary activity. They further 
stated that providers of adult education need to know who is and who is not involved, and 
why. Wlodkowski (1985) stated that when adults are given what they need and desire, "they 
will tend to be highly motivated." Merriam and Cunningham (1989) noted that the 
relationship between the adult learner and teacher is considered collaborative. 
Gagne (1977) described a learning model that pertains to individuals of all ages 
elaborating on the problem-solving cycle. He stated that when farmers encounter a problem, 
they first observe the situation, formulate ideas about the problem, and in most cases identify 
the problem and immediately seek solutions for the problem. Gagne identified this stage as 
hypothesis testing. After alternative solutions to the problem are tested and the solution 
becomes clear, the problem is not considered a problem anymore. Mezirow (1981) stated 
that individuals become receptive to learning when a crisis occurs that conflicts with his/her 
experiences. 
Rogers (1969) emphasized self-actualization of the learner as a goal of education and 
proposed an experiential learning theory asserting that learners depend on their past 
experiences to formulate the current situation. He stated that: 1) the learner must perceive 
the relevance of the subject matter: 2) learning involves a change in self-perception: 3) 
learning occurs when the self is not threatened: 4) learning is facilitated by doing; 5) 
learning is facilitated when the learner actively participates in the process and 6) self-directed 
learning involves the whole person. 
Galbraith (1990) stated that educators should "Know and emphasize the felt needs of 
the learners throughout the instructional process.... When adults know from the beginning 
that their learning outcomes will be shared and available to their fellow learners, their 
motivation for the learning task is usually increased" (pp. 112-113). 
Bruening and Martin (1991) documented the following principles for adult 
agricultural education: 1) knowledge and skills should be used in the "real world" soon after 
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learning; 2) the learning process should be applied; 3) instructors should be competent, 
enthusiastic and be able to communicate; 4) instructional process should have a clear 
objective and a definite evaluation component; 5) positive reinforcement is critical when 
application of knowledge and skills is correct; and 6) there should be interaction of 
participants. 
Van den Ban and Hawkins (1996) argue that farmers will learn more when their 
experiences in their own fields are used as a learning situation rather than when they merely 
listen passively to the instructor. Brundage and Mackeracher (1980) contended that adult 
learning is facilitated when the learner's interpretation of his or her own experience is 
accepted as valid and considered as a resource for future use. Brundage and Mackeracher 
further stated that adult education rendered adults the opportunity to discover, mature as 
individuals and contribute to the society at large. 
Blackburn (1994) explained that program planners are concerned about a long-term 
goal, extension agents are concerned about what they need to do next month, and farmers are 
concerned whether or not the program is worth attending. Tough ( 1968) stated that each 
adult learner engages in a learning activity for multiple reasons, including the use of 
knowledge or skills to take action. An adult is more problem-centered than subject-centered 
in learning (Knowles. 1980). and adults are motivated to learn by internal factors rather than 
external ones (Knowles. 1984). 
Knowles (1984) argued that the process of adult education program planning should 
carry the following: 1) creating an appropriate and comfortable physical environment: 2) 
mutual planning of the learner and program planner: 3) participation in the decision-making 
and identifying their own needs: 4) learners should identify their own learning objectives: 5) 
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individualizing instruction; 6) flexibility to adjust to conditions as they change: and finally. 
7) learners should evaluate themselves comparing their achievements with the original 
objectives. 
Waldron and Moore (1994) pointed out "...the social power of the new technologies 
does not reside in the technology itself but in the creative imagination of people in 
identifying a human need and harnessing the technology to serve that need. ... Good 
Extension has always been found in good programming and this continues to be the case. 
Nothing has changed with the new communications technologies except to emphasize this 
Extension principle" (pp. 169-170). 
Educational programs serve as a medium by which scientific findings, skills, and 
knowledge are transferred from educational and research institutions to farmers to improve 
their productivity, profitability, and living standard. "Interest in the literature on systematic 
planning has remained high throughout the intervening years because of the need to design 
educational programs—a complex decision process...." (Marriam and Cunningham 1989. p. 
233). 
Rusmore (1995) promoted the use of participatory programming encouraging 
utilization of the available opportunities in the area by Extension and farmers themselves to 
initiate educational workshops, focus group priority setting, farm experimentation, and farm 
tours. Francis (1990) stated that farmers are the ones who decide what is best for their own 
condition; thus, research should provide credible results, and Extension should provide 
educational opportunities in a format that is easy to understand, apply and evaluate. 
The first significant research in adult motivational orientation of participation was 
completed by Houle and published in The Inquiring Mind (1961.1979). Houle found three 
25 
learning orientations held by adults he interviewed: the goal-oriented, the activity-oriented, 
and the learning-oriented. Cross (1981) identified the works of four scholars on the 
motivation for adult education as promising. Force-field analysis theory was developed 
based on Maslow's "hierarchy of needs." These needs are physiological, safety, belonging 
and love, esteem, and self-actualization. Maslow (1970) stated that people cannot be 
concerned about recognition, achievement and self-actualization until they meet their basic 
needs for survival, safety and belonging. The Expectancy-Valence paradigm theory was 
developed by Rubenson (1977, cited by Cross. 1981) stated that the "valence" depends on the 
anticipated consequences of participation: for example, "participation in adult education can 
lead to higher pay, but it can also mean seeing less of the family" (p. 116). "Human 
motivation is not unitary: it is a configuration of many components" (Warren. 1973. p. 2). 
Burgess' (1971) survey results revealed seven motivational desires: to know, to reach a 
personal goal, to reach a social goal, to reach a religious goal, to escape, to take part in a 
social activity, and to comply with a formal requirement. 
Brundage and Mackeracher (1980) reported that motives arise internally. They 
recommended the following four steps for educators to use to maintain a high level of learner 
motivation: 1) discovering, through consultation, what the prime motives and specific 
learning needs of each individual learner are; 2) assisting the learner to establish specific 
objectives which can be translated into specific behaviors and hence into specified feedback: 
3) providing feedback on the basis of these decisions: and 4) allowing the feeling of success 
and satisfaction from these processes to be the major reinforcements of learning (p. 40). 
Keller and Suzuki (1988) and Keller and Kopp (1987) identified four motivational factors for 
learning: attention, relevance, confidence, and satisfaction. 
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Oaklief s and Oaklief s (1982) findings showed that adults participate in educational 
programs for non-economic benefits, that is, to gain skills to learn more. Hey (1976) stated 
that adult learners' motivation is related to basic human curiosity besides other factors. 
Wlodkowski (1985) listed five critical assumptions about adult motivation to learn: 1) 
people are always motivated; 2) people are responsible for their own motivation; 3) if 
anything can be learned, it can be learned in a motivating manner; 4) there is no one best way 
to instruct: and 5) every instructional plan needs a motivational plan (pp. 12-15). Blackburn 
(1994) stated, "Indeed, those who apparently lack the motivation to apply the knowledge that 
is being dispensed often do not perceive their situation in the same way as those who attempt 
to teach them" (p. 27). Adult education literature indicates that adult learners are interested 
in practical knowledge. 
Curriculum Development 
The needs assessment practice in adult education for the purpose of program planning 
is based on the concept of the learner's needs because the adult learner is "a self-directing 
organism with initiative, intentions, choices, freedom, energy and responsibility" (Tough. 
1971. p. 5). Tyler (1949) identified four fundamental steps for program/ curriculum 
development and instruction: 1) identify educational purposes/objectives to be attain: 2) 
select learning experiences that are likely to be useful in attaining these objectives: 3) 
organize learning experiences for effective instruction; and 4) evaluate the effectiveness of 
learning experiences. Tyler further proposed an objectives-based, seven step approach to 
evaluation:!) establish broad goals or objectives; 2) classify the goals or objectives; 3) define 
objectives in behavior terms; 4) find situations in which achievement of objectives can be 
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shown; 5) develop or select measurement techniques; 6) collect performance data; 7) 
compare performance data with behaviorally stated objectives. 
Leopold (1949) had a broad vision for land stewardship that provided a base upon 
which the sustainable agriculture movement has been built. He advocated a land ethic where 
people are members of a community of interdependent parts including soil, water, plants, and 
animals, or, collectively, the land. Education was an integral part of Leopold's vision, 
believing that well-informed citizens would be good stewards of the land, allowing for its 
self-renewal. In developing a rationale for research on including sustainable agriculture in 
the secondary school agricultural education curriculum. Williams and Dollisso (1998) stated 
that "sustainable agriculture embraces a multidisciplinary approach to developing new 
science and technology to solve problems facing the food and fiber system and society in 
general" (p. 54). 
Agricultural education ... can help to develop the agricultural industry of the 21st 
century by incorporating sustainable agriculture into the curriculum. The aim of 
sustainable agriculture is to manage agricultural systems so that the environment is 
protected while inputs and returns are optimized. New areas of science and 
technology that address current issues in agriculture can energize the curriculum... 
(Williams L., 1997, pp.10-11) 
Rather than studying small parts of agriculture or solving narrow production 
problems, the study of sustainability issues encourages the use of holistic and integrative 
approachs to education (Vehoviak. Adams. & Bruening. 1994). Multidisciplinary knowledge 
allows for curriculum organization based on societal "...problems and needs of students that 
demand personal and social understanding and action" (Tanner and Tanner. 1995, p. 391). 
In explaining a new agricultural curriculum. Lee & Thomas (1995) stated that science 
principles and application will continue to be very beneficial in the future. 
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There is a need for agricultural education to incorporate concepts of sustainable 
agriculture in the curriculum. Although formal curricula in sustainable agriculture are 
not yet offered at the college level, many agricultural science departments have begun 
to provide occasional courses that consider sustainability. (Borsari 2001. p. 336-8) 
Shaw's (1992) findings indicated that teachers were generally positive towards the 
integration of sustainable agriculture topics to agricultural courses in the production and 
natural resources oriented courses. Shaw's (1992) findings identified alternative enterprises, 
rural community development, pasture rotation, range and brush control, water quality, and 
soil erosion as being the most highly emphasized topics. The findings further stated that 
when asked the reasons why students learn sustainable agriculture, the responses were 
overwhelmingly positive. 
Summary 
A common thread in the literature concerning adult learning is the premise that adult 
educators or program planners should respond to the needs, interests, and real-life problems of 
adult learners. Customers frequent a business that satisfies their needs. The same is true with 
adult learners. 
Sustainable systems in agriculture are complex (interdisciplinary and holistic), 
requiring more education to understand and apply. Agricultural educators and Extension 
agents have a unique opportunity - and responsibility - to enrich the agricultural education 
curricula for future educators and expand educational opportunities for present farmers with 
sustainable agriculture concepts, technologies and practices. Such action will advance 
sustainability of food systems for present and future generations. 
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CHAPTER m. METHODS AND PROCEDURES 
This purpose of this chapter is to describe the methods and procedures that were used 
to collect and analyze data for this study. The purpose of this study was to identify and 
analyze the perceptions of upper level undergraduate students enrolled in Agricultural 
Education and Studies (AGEDS 450) class in the Fall 2000 and Spring 2001 regarding 
sustainable agriculture practices, issues related to sustainable agriculture and preferred 
learning/teaching methods for sustainable agriculture education. The findings of this study 
may provide research-based information to improve the AGEDS 450 curriculum, and to 
perhaps have implications to develop and deliver sustainable agriculture education programs 
to future farmers taking this or similar courses. Specific objectives of this study were to: 1) 
identify participants' perceptions regarding sustainable agriculture: 2) determine participants' 
level of concern regarding agricultural issues: 3) determine the extent to which participants 
had experiences with sustainable agriculture practices: 4) identify participants' perceptions 
regarding motivation to learn sustainable agriculture practices: 5) identify participants' 
perceptions regarding preferred teaching/ learning methods for sustainable agriculture 
education; 6) identify sources of agricultural information used by these participants: 7) 
identify the demographic characteristics and conduct comparisons with selected variables in 
the study. 
Design 
The research design used in this study was descriptive. Fraenkel and Wallen (1996) 
stated that "descriptive studies describe a given state of affairs as fully and carefully as 
possible" (p. 13). Marriam and Simpson (1984) precisely stated that "descriptive research is 
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the most common form of research used in adult education. Because of immediate need to 
define and describe the fields of practice, this methodology will continue to be important in 
advancing knowledge ... One obvious advantage or strength of the descriptive method is its 
ease of use. It produces data that are accurate and representative" (p. 63). Ary, Jocobs. and 
Razavieh (1990) stated that a descriptive study is directed towards determining the existing 
situation at the time of the study. The findings of this descriptive research/ study may assist 
researchers and educators to understand the participants' perceptions regarding sustainable 
agriculture, issues related to sustainable agriculture and preferred learning/teaching 
processes. 
Population 
This was a census study. The population for this study consisted students who were 
enrolled in a capstone farm business management course, Agricultural Education and Studies 
(AGEDS 450) class in the Fall 2000 and Spring 2001. The course, as defined in the Iowa 
State University catalog, is defined as follows: 
AgEds 450. Farm Management and Operation 
(1-6) Cr. 3. F.S.SS. Prereq: Econ 135, Econ 330. junior classification. Participation 
in the management and operation of a diversified Iowa farm. The class is responsible 
for the plans, records, and decisions for buying and selling the farm's livestock. 
crops, and equipment. Special speakers on current topics. May be taken for credit 3 
times at different times of the year by permission of the instructor. Non-major 
graduate credit. 
Sustainable agriculture is an integral part of the mission statement of AG 450 Farm. 
The mission statement on AG 450 Farm web-site states the farm "To be a practical 
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educational resource for Iowa State University and the Department of Agricultural Education 
and Studies demonstrating quality and sustainable production agriculture in the Midwest." 
The researcher selected this population because the AG 450 farm resembles a typical 
Midwest farm, the mission includes sustainability of agriculture and over ninety-three 
percent of the participants came from a typical Midwest farm background. The course is 
designed so that students make both management and operation decisions. Because of their 
background, education and practical experiences in this course and agriculture in general, the 
researcher believed that members of this population would provide a valuable data source 
that could enhance our understanding of how to improve the course curriculum, extension 
programs for farmers and delivery processes for similar educational programs. The research 
design included both qualitative and quantitative methods of data collection. The researcher 
was interested in doing an in-depth study of the population, so quantitative data were 
collected with the use of a questionnaire for all members of the course and qualitative data 
collection from nineteen percent of the population using focus group interviews. 
According to the class record, there were 32 students in Fall, 2000 class and 36 in the 
Spring. 2001 class. In comparing responses between the two groups, analysis of variance 
shows no significant difference in mean scores on the questionnaire responses between the 
Fall 2000 class and the Spring 2001 class. A combined total of 57 students out of 68 students 
participated in this study. Nine students were absent from the classes on the dates of data 
collection. 
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Instrumentation 
Data for this study were collected using a questionnaire. The researcher developed 
the instrument for the study based on a literature review and suggestions from selected 
faculty members in the Iowa State University College of Agriculture. To help establish face 
and content validity of the instrument, the researcher's Program of Study Committee, along 
with selected adult learners in agriculture served as a panel of experts. 
The instrument was designed to measure participant perceptions regarding sustainable 
agriculture, motivation to learn sustainable agriculture, level of concern regarding 
agricultural issues, extent of experiences with sustainable farming practices, teaching 
learning processes and sources of agricultural information. Addressing the stated objectives 
required the collection of seven frames of data. The first frame consisted of data on 
perceptions regarding sustainable agriculture and had 9 questions. The second section 
consisted of data on motivation to learn sustainable agriculture concepts and practices and 
had 6 questions. The third section consisted of data on perceived levels of concern regarding 
agricultural issues and had 9 questions. The fourth section consisted of the extent to which 
participants had sustainable agriculture experiences and had 8 questions. The fifth section 
consisted of perceptions regarding teaching/learning methods for sustainable agriculture and 
had 7 questions. The sixth section consisted of perceptions regarding sources of agricultural 
information and had 11 questions. The last frame of data consisted of demographic 
characteristics of the participants and had 6 questions. The demographic questions included 
variables such as age, gender, type of farm, and participants' career goals. The instrument 
included a 10 question interview schedule for a focus group interview. 
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The questions in sections one and two consisted of items to be addressed on a six-
point. Likert-type scale items with 1= strongly disagree, 2 = disagree, 3 = mildly disagree. 4 
= mildly agree, 5 = agree and 6 = strongly agree. The questions in section consisted of items 
to be addressed on a four-point Likert-type scale with 1 = not concerned. 2 = mildly 
concerned, 3 = concerned and 4 = very concerned. The questions in section four consisted of 
items to be addressed on a four-point, Likert-type scale with 1 = never. 2 = sometimes, 3 = 
frequently and 4 = always. The questions in section five consisted of items to be addressed 
on a four-point Likert-type scale with 1 = not effective. 2 = somewhat effective, 3 = effective 
and 4 = very effective. The questions in section six consisted of items to be addressed on a 
five-point Likert-type scale with 1 = never. 2 = rarely, 3 = sometimes, 4= frequently and 5 = 
always. The instrument was four pages and contained a total of 56 questions. 
The Committee on the Use of Human Subjects in Research at Iowa State University-
reviewed and approved the data collection instrument (Appendix B). The reliability of the 
instrument was tested using selected adult learners in agriculture not included in the study. 
The alpha coefficient for the sections one and two was .84, for sections three, four and five 
.83; and for section six .79. 
Data Collection 
The researcher administered the questionnaires at the end of the AGEDS 450 class 
session on December 7, 2000, for the Fall semester class, and February 13. 2001. for the 
Spring semester class. A cover letter on the first page of the survey instrument explained the 
nature of the study and assured anonymity of personal responses. Participants were asked to 
complete the questionnaires. There was no identification code on the questionnaire because 
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there was no need for follow-up since the data were collected at one location in a given time 
from all participants. 
Qualitative data were collected by conducting a focus group interview with six 
selected members of the class on December 7. 2000. The six participants represented 
diversity in gender, views and experiences. Five students from the Spring 2001. AGEDS 450 
class participated in the second focus group interview on February 13. 2001. The researcher 
guaranteed the confidentiality of the individuals and conducted the 30-minute on each day 
and taped and transcribed the interview to determine major ideas and themes discussed by the 
participants. 
Data Analysis 
The Statistical Package for the Social Sciences (SPSS) computer program was used 
on February 24. 2000. to analyze the data with a 0.05 significance level set a priori. 
Descriptive statistics consisting of means, standard deviations, percentages and analysis of 
variance were used to describe the population. A post-hoc reliability test was used to test 
internal reliability of the items in the instrument using Cronbach's alpha reliability. The data 
were tested using frequencies to check completeness of the modified data. One-way ANOVA 
was conducted to evaluate differences between the means. There was no significant 
difference in means between the Fall 2000 graduates and Spring 2001 graduates. The Tukey 
method was used for pair-wise comparisons of means. Open-ended questions on the 
instrument were organized by main themes and their significance to the study assessed. 
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Limitations 
The study was subject to the following limitations: 
1. This was a census study, and the findings may not be generalized beyond this 
population. 
2. The data is biased towards the views of the young 21 to 23-year-old men because 
of their disproportionate representation in this population. 
3. The data is biased towards views of males because there were only 3 women as 
opposed to 54 men in this population. 
4. A vast majority of the members of this population came from a farm background. 
Therefore views expressed are primarily rural and farm oriented. 
The purpose of this study was to identify and analyze the perceptions of students 
enrolled in Agricultural Education and Studies (AGEDS 450) class in the Fall 2000 and 
Spring 2001 regarding sustainable agriculture practices, issues related to sustainable 
agriculture and preferred learning/teaching methods for sustainable agriculture education. 
The findings of this study may provide research-based information to improve the AGEDS 
450 curriculum, and to develop and deliver sustainable agriculture education programs to 
young farmers. 
Assumptions 
For the purpose of this study, the following assumptions were made: 
1. Participant responses were honest and accurate on each item in the questionnaire: 
2. The most appropriate questions were asked in each section of the instrument: 
3. Participants in this study were knowledgeable about agriculture in general 
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CHAPTER IV. FINDINGS 
The purpose of this study was to identify and analyze the perceptions of students 
enrolled in Agricultural Education and Studies (AGEDS 450) class in the Fall 2000 and 
Spring 2001 regarding sustainable agriculture practices, issues related to sustainable 
agriculture and preferred learning/teaching methods for sustainable agriculture education. 
The findings of this study may provide research-based information to improve AGEDS 450 
curriculum, and to develop and deliver sustainable agriculture education programs to young 
farmers. Specific objectives of this study were to: 1) identify participants' perceptions 
regarding sustainable agriculture; 2) determine participants' level of concern regarding 
agricultural issues; 3) determine the extent to which participants had experiences with 
sustainable agriculture practices; 4) identify participants' perceptions regarding motivation to 
learn sustainable agriculture practices; 5) identify participants' perceptions regarding 
preferred teaching/ learning methods for sustainable agriculture education; 6) identify 
sources of agricultural information used by these participants: 7) identify the demographic 
characteristics and conduct comparisons with selected variables in the study. The findings of 
this study are presented in nine sections: 
1. Participants' profile: 
2. Perceptions regarding sustainable agriculture: 
3. Level of concern regarding agricultural issues: 
4. Experiences with sustainable agriculture practices: 
5. Perceptions regarding motivation to learn sustainable agriculture practices: 
6. Perceptions regarding preferred teaching/ learning methods for sustainable 
agriculture education; 
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7. Sources of agricultural information used by these participants; 
8. General qualitative comments; and 
9. Focus group interview findings. 
The demographic characteristics of the participants are described in terms of their 
age, gender, farm experience, type of farm they operate and their career goals. Fifty-seven 
participants provided usable data for this study. 
Quantitative Findings 
The distribution of participants by age is reported in Figure 1. A majority (88%) of 
the participants were between the ages of 21 and 23. The remaining twelve percent of the 
participants were between the ages of 24 and 27. 
30 
21 22 23 24 25 26 27 
Age 
Figure 1. The distribution of participants by age (N = 57). 
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Ninety-five percent (N=54) of the participants were male, and five percent (3) were 
female. 
A majority (93%) of the participants grew-up on a farm. The remaining seven-
percent of the participants did not grow up on a farm. 
A majority (83%) of the participants were involved in both crop and livestock 
operations. The remaining 13% had only crops while 4% of the participants had only 
livestock operations. 
Nearly two-thirds of the participants intended to pursue full-time/part-time farming. 
A significant number (30%) of the participants intended to pursue careers or employment in 
other agriculture industries. The remaining (9%) participants intended to pursue teaching 
jobs (figure 2). 
30 
Ful-time farmer Agriculture industry 
Part-time fanner Teaching/others 
Career goal 
Figure 2. The distribution of participants by career goals (N = 57). 
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Data in Table 1 indicate the mean ratings and standard deviations of the perception 
statements regarding sustainable agriculture. The item "sustainable agriculture promotes 
continuity of agriculture for future generations" received the highest rating with a mean 
rating of 4.98 on a 6-point scale. The item stating that sustainable agriculture enhances food 
safety received the lowest mean rating of 4.35. The data in Table 1 show that the participants 
in this study agreed with the ecological statements that sustainable agriculture promotes 
ecological harmony, diversity and preserves natural resources for future generations. 
Participants mildly agreed that sustainable agriculture promotes profitability and efficiency. 
Participants also perceived that sustainable agriculture enhances air quality. 
Table 1. Mean ratings and standard deviations of perceptions statements regarding 
Items N M SD 
Sustainable agriculture promotes continuity of agriculture 
for future generations 56 4.98 1.10 
Sustainable agriculture preserves natural resources 57 4.96 0.84 
Sustainable agriculture promotes diversified farming practices 57 4.91 0.89 
Sustainable agriculture promotes ecological harmony 57 4.89 0.89 
Sustainable agriculture enhances water and air quality 57 4.74 1.13 
Sustainable agriculture promotes productivity 57 4.70 1.00 
Sustainable agriculture promotes profitability 57 4.46 1.12 
Sustainable agriculture promotes efficiency 57 4.39 1.21 
Sustainable agriculture enhances food safety 57 4.35 1.16 
Level of agreement scale: 1 = Strongly disagree; 6 = Strongly agree 
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Data in Table 2 indicate the mean ratings and standard deviations for the perception 
statements regarding participants' interest/motivation to learn about sustainable agriculture. 
Participants mildly agreed with the statements: I would like to learn more about sustainable 
agriculture concepts; I would like to practice sustainable agriculture; sustainable agriculture 
has a bright future; and, I would like to participate in sustainable agriculture educational 
programs with the means ranging from 3.88 to 4.37, respectively, on a 6 point scale. 
Participants mildly disagreed with the statements: sustainable agriculture concepts are not 
clear to me; and I don't have the necessary experience to practice sustainable agriculture with 
mean ratings of: 2.84 and 2.70, respectively. 
Table 2. Mean ratings and standard deviation of statements regarding motivation to learn 
susmmable_agriculture_concegts_aM 
Items S M SD 
I would like to learn more about sustainable agriculture concepts 57 4.37 1.13 
I would like to practice sustainable agriculture 56 4.32 1.04 
Sustainable agriculture has a bright future 56 4.25 1.01 
I would like to participate in sustainable ag. educational programs 56 3.88 1.15 
Sustainable agriculture concepts are not clear to me 57 2.84 1.22 
I don't have necessary experience to practice sustainable ag. 57 2.70 1.34 
Level of agreement scale: 1 = Strongly disagree; 6 = Strongly agree 
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Data in Table 3 indicate the mean ratings and standard deviations of the perceived 
level of concern regarding issues related to sustainable agriculture. The participants were 
very concerned about the expansion of large farms at the expense of small farms with a mean 
rating of 3.42 on a 4-point scale while mildly concerned about food safety with a mean rating 
of 2.30. 
Table 3. Mean ratings and standard deviations of perceived level of concern statements 
regarding^ustainable^ 
Items N M SD 
Expansion of large farms at the expense of small farms 57 3.42 0.78 
Expansion of cities on farmland 57 3.30 0.78 
Soil erosion 57 3.04 0.82 
Dependence on chemical and seed companies 57 2.95 0.91 
Water quality 57 2.74 0.86 
Destruction of the ecosystem 57 2.72 0.90 
Air quality 57 2.56 0.91 
Deforestation 57 2.49 0.95 
Food safety 57 2.30 1.02 
Level of concern scale: 1 = Not concerned; 2 = Mildly concerned; 3 = Concerned; 4 = Very concerned 
Data in Table 4 indicate the mean ratings and standard deviations of the participants 
perceived level of experience with specific sustainable farming practices. Crop rotation 
received the highest mean rating of 3.65 while no tillage received the lowest mean rating of 
2.16 on a 4-point scale. 
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Table 4. Mean ratings and standard deviations of extent of experiences with specific farming 
jgraçtices^tateme»^ 
Items N M SD 
Crop rotation 57 3.56 0.71 
Cultivation 57 3.25 0.85 
Leguminous crops 57 3.14 0.93 
Integrated pest management 57 2.67 0.97 
Cover crops 57 2.44 1.07 
Low intensity livestock production 57 2.39 0.92 
Pasture rotation 57 2.25 1.12 
No tillage 57 2.16 0.94 
Experience scale: 1 = Never: 2 = Sometimes; 3 = Frequently: 4 = Always 
Data in Table 5 indicate the mean ratings and standard deviations of the perceived 
effectiveness of specific teaching/learning methods for sustainable agricultural education. 
Hands-on activities received the highest ratings with mean ratings of 3.54 while lecture 
received a mean rating of 2.19 on a 4-point scale. 
Table 5. Mean ratings and standard deviations of perceived effectiveness of each 
teachmg/tear^ 
Items N M SD 
Hands-on activities 57 3.54 0.57 
Demonstrations 57 3.32 0.60 
Field visits 57 3.19 0.67 
Variety of methods 57 3.09 0-54 
Face to face consultation with experts 57 2.91 0.81 
Group discussion 57 2.75 0.66 
Lectures 57 2.19 0.61 
Perception scale: 1 = Not effective: 2 = Somewhat effective: 3 = Effective: 4 = Very effective 
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Data in Table 6 indicate the mean ratings and standard deviations of the perceived 
extent of use of specific agricultural information sources. Family members/relatives as a 
source of agricultural information received the highest mean rating of 4.02, while videotapes 
received the lowest mean rating of 2.60 on a 5-point scale. 
Table 6. Mean ratings and standard deviations of perceived extent of use of specific 
_____agnculturaHnformationsourcesj)^j)articigants_____^_^________ 
Items N M SD 
Family members/relatives 57 4.02 0.81 
Magazines 57 3.81 0.83 
Colleagues 57 3.79 0.94 
Seed and chemical dealers 57 3.63 0.98 
Internet/web 57 3.51 0.97 
Course materials 57 3.30 0.78 
Television 57 3.26 0.94 
DTN (Data Transmission Network) 57 3.18 1.09 
Extension service 57 3.14 0.93 
Radio 57 3.09 1.02 
Video tapes 57 2.60 0.82 
Perception scale: 1 = Never; 5. = Always 
One-way analysis of variance was conducted to evaluate the relationship between age 
level and the change in participants' perceptions regarding sustainable agriculture. The 
independent variable, age of the participants, had four age groups: age group 21. 22. 23 and 
24. For data analysis purposes, age 24 included all participants who were 24 years old and 
older. The findings show no significant differences in mean ratings among the age groups. 
Analysis of variance conducted using gender and farm background also did not show any 
significant differences between the group means for the perceptions statements regarding 
sustainable agriculture in Table 1. 
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The analysis of variance showed no significant differences on the basis of gender, age 
or farm background for the motivation to learn statements regarding sustainable agriculture 
in Table 2. The analysis of variance showed no significant differences on the basis of 
gender, age or farm background for the level of concern statements regarding issues related 
to sustainable agriculture in Table 3. 
The ANOVAs for crop rotation, cultivation and leguminous plants were significant 
with the p-values <. 001, .01 and .01, respectively. The ANOVA showed that age was 
significant factor in gaining experiences in integrated pest management where p = .03. The 
Tukey's post hoc test indicated that the mean for age group 23 was significantly higher than 
the mean for age group 24 years old and older. 
The ANOVAs show significant difference in means among the age groups of 21. 22 
and 24 and older. The participants in age group 22 and 24 and older perceived the lecture 
method as more effective for teaching/learning than participants in age group 21 did. 
However. ANOVAs indicate no significant differences between the participants perception in 
age group 23 and age groups of 21, 22, 24 and older. 
Analysis of variance showed that having a farm background was a significant factor 
in using magazines, family members and television as agricultural information sources with 
the p values of 0.01. 0.01 and 0.02, respectively. ANOVA results indicated that the DTN 
mean for male participants was significantly higher than the DTN mean for female 
participants with the p = 0.05. Because of the number of women (3) in the study as opposed 
to 54 men, the differences in mean scores may not reflect the real perception differences 
between the two groups. 
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Written Comments 
Participants were asked to provide a written response to two open-ended questions at 
the end of the questionnaire. Twenty-six participants provided a written response to the first 
question while forty-two responded to the second question. The responses for the first 
question are grouped into three themes: 1) skeptical comments, 2) positive comments and 3) 
comments regarding teaching and learning processes. 
1. Do you have any comments about sustainable agriculture in general? 
Skeptical comments 
• Our generation has to clean up the mess that the last generation made. 
• I think that people should not be so worried about farmers and be more 
worried about human beings polluting our waters and land. 
• All politics. 
• Good idea, but is it profitable? 
• It is good in theory. 
• I think it has its place in filling smaller, niche-type markets, but don't think it 
is feasible on the large scale needed to feed the world population. 
• A good concept but needs more testing on some issues. 
Positive comments 
• Good idea but needs to be promoted with economic support and rewards to 
farmers that choose this route. 
• It's an excellent idea, but to use today's technological advances we need to 
streamline uses for adequate crop production, not go right into organic 
farming or other crazy methods. 
• I want to pursue it. 
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• It is good to provide for future generations. 
• I think it is a way to maintain profitability and a strong future in agriculture. 
• It is needed to keep the soil healthy. 
• It could become important in the future. 
• For agriculture production to be profitable, sustainable methods must be 
developed. 
• I think agriculture should and will have to focus more on it as population 
grows and less land can produce food. 
• I believe it is a good goal to work toward. I would like buying my meat 
directly from producers. I don't think it would work unless it can be 
profitable and without farmers giving up their freedom to their 
farms/livestock. 
• I feel that sustainable agriculture will be necessary for farming to continue. 
• I hope progress from what I see personally comes faster than it has in the past. 
• I love the idea and will integrate CRP and wild life restoration on all of my 
land. 
Teaching/Learning processes 
• Give some examples and show how it could be profitable. 
• There is hope, but only through education and information. 
• Help make farmers want it.... Not push it. 
• We will need to be more aware of it. 
• • Not familiar with the practice. I would like to learn more about it. 
• There is not enough accurate information available to farmers. 
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2. In your view, where is the agricultural industry headed? 
• Hard times right now, once all the mergers get done we will see some turn 
around. 
• Agriculture is headed towards corporate run. Large farms are going to 
take over small family farms. 
• It is leaning towards large farms and corporations, which I believe is 
wrong. 
• Larger corporate farms have little concern for land and resources if 
something is not done to preserve family farms. 
• Unfortunately. I think towards larger and larger scale farms that are more 
specialized. U.S. should apply more stringent anti-trust rules to 
agricultural conglomerates, as they mistakenly did to Microsoft without 
hesitation. 
• The damage of crop farming has destroyed a lot of wildlife habitat and it is 
disgusting to think of all the land that is ruined in raising crops. 
• I think agriculture is headed towards larger acre farms that are more 
efficient and self-sufficient possibly having hog confinements for 
fertilizer. 
• Vertically integrated. 
• To fulltime farm. 
• To bigger outfits which farms more land and take less care of the soil 
Small farms take better care of the land, in general, than large farmers. 
• I think the small family farm will be gone in the next 50 years. It is really 
too bad. 
• Towards a big business approach which is too bad. 
• Not towards sustainable agriculture, but to more intensive chemical and 
tillage agriculture. 
• Corporate owned farms. 
• Farmers are going to have to be willing to change and specialize diversity. 
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• Bright future. 
• Larger operations and mergers and narrower margins in profits/unit. 
• It looks like it's headed to all the small farms being pushed out for the big 
farms, but hopefully it doesn't go that way. 
• Hard to say, could go variety of different directions in the few years. 
• Going in the wrong direction. Bigger is not better. 
• Large farms. 
• Unknown. 
• Big and specialized. 
• Big corporate farms more EPA control. 
• Bigger and better, technology will run the world. 
• To technological advancement, incorporating the sustainable agriculture 
practices at levels that are the most profitable. 
• Hopefully not to be industrialized. 
• Big operations. 
• It has to get worse before it gets better. And now I think it is worse. We are 
looking into a depression in the next 10 years. 
• Larger. 
• Larger operations then they will break farm into small operations. 
• More intensive, great use of technology. 
• Larger farms owned by large corporations (such as ADM and Cargill). 
• Totally corporate. 
• More important to market commodities through value added processing to 
gain premiums. 
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• Factory farming, big get bigger small get smaller. 
• Bigger, less individual control 
• Depends on govt and financial markets. 
• Big get even bigger, small get out of the way. Hobby farming. 
• It is over running the small guys with mass production. 
• Farms and businesses are getting too large, too fast. 
• To larger farmers more commercial 
Qualitative Findings 
Focus-Group Interview 
1. What does sustainable agriculture mean to you? 
It is using natural crops to benefit and complement one another, for example 
using beans/ legumes as a larger green manure source. Sustainable agriculture 
is kind of towards organic but not quite that far and extreme. Sustainable 
farmers use some herbicides and some fertilizers but not in extreme amount, 
not farming every piece of ground you can get over, but farming the flat fields 
but not the ditches and the bottom lands and leaving the wet lands out of 
production. 
It is taking care of your farms and soils by terracing them and keeping them 
all up to working capability and keeping them as fertile as possible and 
reducing soil loss. 
It is a land stewardship. Basically the owner takes pride in his land and 
maintains his land to the best of his ability. You don't go to the extremes like 
organic farming totally organic. Basically trying to use least amount of 
chemicals or herbicides to make the best crops. 
It is managing your inputs and use management practices whether it is no till 
or strip till or some other method to build soil structure to preserve the land 
for future generations rather than how much can I get out of it right now. 
It means you use your land so that it stays productive for a long period of 
time. Today, a lot of farmers are using com on corn. That is not productive. 
I think you are losing a lot of topsofl. 
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Don't use more traditional methods that are used in the past such as deep 
plowing and working the ground five times a year. 
It is a production agriculture that is still being productive in the future. 
2. Do farmers use sustainable farming practices? 
I think they try to. They don't all necessarily have the same view of it or the 
same practice of it because each one is different. But for the most part, they 
have some knowledge of it and some use of it but there is always more to be 
said than done based on each farm. 
Most of them do because they have to be compliant to get benefit from 
government programs. 
I don't think that very many farmers are using it. I say maybe only a quarter 
of farmers would be classified as sustainable because they are adherent to the 
government programs and regulations. But I still think they are losing so 
much soil that it is not going to be sustainable in the long run. It is getting 
there but it is not quite there yet I don't think it actually is fully sustainable. 
I think small farmers use it more than large farmers. Small farmers take better 
care of what they have. Large farmers just go in and try to get as much land 
cover as they can. A lot of times, that means a little abuse to the ground and 
also the equipment trying to get it all tilled flying in and flying out. They may 
not own the land themselves. That is a big part of the problem. 
I guess they are forced to do that in my area because of the erosion problems 
in southern Iowa grounds. You can't do a traditional tillage as people do up 
here. The rains could wash your topsoil away easily. 
I don't see many farmers using it. It has gotten better. There has been one 
farmer in our area that went away from traditional farming to more organic 
type farming. 
It looks like they are using it to some extent in my area in eastern Iowa. It 
depends on the type of operation. It has to do with what kind of land you farm 
and livestock operation. There is some diversification in farming as compared 
to central Iowa where farmers grow mainly com and beans. People are 
warming up with the idea and starting to use practices that are sustainable 
with few modifications. We are headed to sustainable agriculture. 
Every body's farm is different. One farmer uses no-till method and the other 
farmer uses deep till. 
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3. What agricultural issues concern you most? 
The size of the farms is the biggest issue. Regarding agriculture, I am 
concerned about the number of farmers that are out there. It seems like you 
just got to have so many acres. I just wish farms could be two or three 
hundred acres large instead of two or three thousand to run profitably. I don't 
believe you can make a full living out of two and three hundred acres but two 
or three thousand you can in my opinion. As far as the environmental 
concerns, I suppose probably soil loss and water quality concern me. I think 
there is a lot more said than done. Water quality is a big concern of mine. 
When the soil is lost I think eventually there would not be much crop growing 
on the land, but it would be a long time, probably over a hundred years before 
that happens. 
My concerns are consolidation. Bigger companies or businesses are owning 
more and more farms to make a profit at a cheaper rate. I also worry about 
EPA restrictions some of them are set in place and are good but some are 
getting a little carried away, like herbicide use. We need to make people 
aware that it is going to benefit them not going to harm them. It is a proven 
fact. 
There are a lot of people out there that normally don't know what is going on. 
If you plant BT com. you got to know where you can sell it. what you can 
feed it to. If your are going to plant starchy com. you know you can't sell it to 
the elevator because you got to know if it grows and you got to know where 
you are selling and what your are buying. Just a lot of people don't know. A 
lot of people are undereducated. They need to know what they are planting 
and what they are using and where they go with it at the end. That is a 
problem because many people don't understand what they got. 
Do not force people into different ways. You want to make it so that it is 
something what the farmers want to do. Make some kind of incentive to make 
them want to do instead of saying you can't do this or you can't do that, or 
you have to do this or that. Don't force it because you are going to get the 
opposite reaction when you start to force things and if you want to make it 
appealing to the farmers, make it something that they are going to want to do. 
There is a lot better chance of people buying into the system and start doing 
things. 
The way we are handling the Genetically Modified Organisms (GMO) issue is 
the biggest concern to me. Personally, I feel that in America, we have been 
trying to force it down other countries' throats. If you look at it from a pure 
sales point of view, you are trying to produce what your customer wants. If 
you don't produce what your customer wants, somebody is going to do that. I 
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think we are shooting ourselves in the foot. That is the wrong thing to do. 
We may need to re-look our focus as far as that goes. 
I see companies merging and buying out small ones. It seems that this is 
taking away farms from farmers. Someday, they (big companies such as IBP 
and Tyson) may be contracting out acres to farmers and tell you how many 
cattle to raise and tell you this is the way it is going to be done and this is what 
you get for it. 
Transfer of land. It is going to be very hot topic for the next 20 years 
transferring land to younger generations. How it is done and when it is done. 
The age of landowners is increasing. Who is going to control the land plays a 
big role in the number of new and young farmers get into farming. 
Mine is wildlife. Wildlife area is getting destroyed. 
4. What specific farming practices do you consider sustainable? 
No-till. 
Strip Cropping. 
I think everybody is sort of leaning more towards to no-till cultivation, 
especially, down here we got more hills, but up north where it is flatter, they 
make everything black. Where I live, there are some guys who tear 
everything up. However. I would have to say that 60% of the farmers use no-
till. It saves money on times over the field and saves you money in lot of 
different places. It also uses all the residues on top so that when it rains the 
soil does not run down the hill and the residue decomposes helping the 
topsoil. 
I think some type of crop rotation that includes like a meadow facilitates 
sustainable practices. Because most of them are com and soybeans I think if 
they added some oats or meadow rotation, they would be lot more sustainable. 
The biggest one for me is seeing no-till fanning practices. Too many farmers 
are going out and working up the ground too hard. Less work in the ground 
would be good from soil conservation point of view. 
I think crop rotation is a big one. Again depending on the make up of the 
operators in the area, livestock production, crop rotation, alfalfa, pasture 
rotation. 
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5. Do you think you need to learn more to really understand and practice sustainable 
agriculture? 
Yes, I think so. I think sustainable agriculture could be profitable. Where I 
come from, for twenty years they planted com on com and they come out 
saying 'plant soybean in rotation you get so much better com because of it.' 
There are all sorts of ways to make it profitable. Just one little simple thing 
like that can make a difference. 
Twenty years ago you could go out look at fields running up and down the hill 
instead of around the hills. That caused so much soil to run away. Every body 
goes around the hills now so that practice improved a lot in the last few years. 
It is just going to take a lot of time for people. I mean like the older farmers 
have been setting up their ways of farming and no matter how many years 
they farm, they really don't want to change. It is just going to take them some 
time to change to new practices and new ideas and they want to make sure 
every thing is going to work before they switch over. 
I think they got a lot more to learn, maybe farmers in general, about 
interaction, how soil works, how you build up soil structure and soil pores and 
how that helps crops grow and the interactions between com and soybeans 
oats meadow how they can all interact to produce profitable crops. Interaction 
of nature should be better understood. 
I definitely have to. If I just walk out and try sustainable agriculture. I would 
probably fail. I need some kind of education. 
I think you always need education for anything. It depends what you call 
education. Formal education I guess, probably a lot guys are practicing 
sustainable agriculture out of formal education. There are also farmers who 
taught themselves through trial and error who practice sustainable agriculture. 
6. What methods are best to learn sustainable agriculture practices? Why? 
Extension meetings have maybe a certain specific deal on sustainable 
agriculture that comply with government programs. The government 
regulations may make you change lots of stuff. We got farms that we are not 
even allowed to go in and till on because they are too steep spots. 
I think there are a lot of ways: Magazines can be a source for sustainable 
agriculture. You can talk to your neighbors and see what they are doing and 
what is working. There are all sorts of ways you can learn about sustainable 
agriculture. It is going to take time to get it out: to get it across the border. 
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I think field days are important where people can go out and actually see it. 
Personally I think there should be little bit of everything in a classroom 
situation. The best to learn myself is showing me. Have a setting like this an 
educational forum. You may tell me how you do it all day long. I am 
probably not going to understand it. Show people hands on how it is done. 
Let them go out and practice little bit under some supervision and kind of go 
from there with it. 
I like the idea on the survey you have the field days and stuff like that. I also 
like the idea meeting people face to face; you can talk to them and show them 
about it. Not everybody is going to come out for a field day. Talk to 
individual farmers. 
What works in one place may not necessarily work in another. So. you might 
need to tailor to individual farmers need. Farmer may not be able to 
implement your new idea. Individual interaction may help farmer to make 
easier transition. If the farmer experiences a rough transition, you might have 
hard time selling your on this practice. They might say forget it and walk off. 
For me. a combination of everything is good. A good mix of lecture has its 
place. Showing hands on. demonstrations also. 
7. Do farmers use Extension services? 
I don't think they do that much. I just don't think they know what is out there. 
Even myself, in doing my class reports, I see a lot of extension publications, 
which I did not know before. I know extension has a lot more to offer now 
that I have been in college than what I did when I came to school. I just don't 
think they know what is out there. 
I think some of them are thinking that Extension is basically 4-H. but it isn't. 
When you come up here, there are all sorts of extension publications that 
would be useful to farmers, and they can go to their extension offices and pick 
them up. All they have to do is go in and ask. 
I think farmers follow what they believe in. Every time Extension does 
something, they may listen to it but they had their minds made up. Basically, 
they have set ways of doing things and that is the attitude they have. 
I think some farmers, more towards the older generation: I think they have set 
ways. This is how my dad did it and this is how his dad did it. They kind of 
go more to how it was done as opposed to some one showing the numbers 
telling them this way is better. Especially when they hear about the 
technological breakthroughs, they say no, stay away. 
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My grandfather did this way and my dad did this way and made money. Why 
should I change my mind? How can you tell somebody who has been farming 
or any kind of business who made money for twenty years telling them all you 
are doing is wrong? 
For me it is a combination. We look at some Extension publication for some 
things and others for other things. The biggest thing from extension is that 
most of their data comes from nine farms across Iowa, whatever many 
experiment stations there are. It is a matter of how you interpret the extension 
bulletins and advice. They are usually conservative. They want to make you 
money. They don't tend to be real risky in their recommendations. We use a 
lot of stuff, freezing dates and stuff like that as rules of thumb and apply to 
your own operations. My grandfather did not go to extension, but my dad has. 
and I will use extension as a resource. Specially, if I am teaching practices 
that are 180 degrees different, for example, if you are going from conventional 
tillage to no-till, I would definitely use extension resources. 
In our area, they did research on crop rotation corn and soybeans. They had 
such a good results, crop rotation was spread by word of mouth. Because they 
do good job up there, people listen mainly because they came from bottom up. 
I worked for Iowa State Research farm in which Extension was involved in 
couple projects. One of them was beef cattle project. We put in limestone in 
their diet supposedly to lower pH in the rumen and increase rate of gain. But 
we had record number of bloats. I take that for what it is worth. We were 
also working in organic production. We were working on some chickens and 
we had chicken night. We had different kinds of chickens like organic and 
others like grocery store and we had panel of people come in and test to see 
what they like. Organic chicken was right at the bottom. So. you know, it is 
good to see though organic is going to work if that is what people want. 
8. What potential strategies and solutions do you recommend to deal with the problems that 
are related to conventional farming practices? 
I think that getting the word out and letting people know as an alternative is 
important. Farmers can always use no till and then they can switch to a 
conventional method. You just show them that it is going to work. You just 
get the sustainable agriculture out there and let them know that it works. That 
is the biggest problem and a lot of people are uneducated what sustainable 
agriculture really is. 
Lots of people are too hard headed to change like there are lots of guys in our 
area that say, their grandpa did it that way or their dad did it this way, and I 
know they are going to do that way, too. They won't listen to anybody. I 
know we work with a guy we sold a different brand seed corn than he does. 
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We beat him every time and every field, yet he still won't buy seed corn from 
us. That is silly? 
Make sure that farmers know what it is. Reemphasize the facts just to give it 
a chance. We have been no-till on our farm for 11 years now, and we have 
done a lot of field days so that people come out and see it. They may say I 
want to do this on my farm so they go out and try it. The first year coming out 
of the conventional till or no till is not the greatest thing in the world. After 
that first failure, they scrap it. 'That is a terrible idea how can this ever work.' 
So they go back to their old ways. It is something that takes time to develop: 
it takes time to get your farm in that shape and use that kind of crops under no 
till conditions. Weather it is till or no-till, give it a time to work. Give it a 
chance and let it go through its process. It is not just a quick thing. 
It will be hard to change from conventional tillage. In Iowa the ground varies 
all across the state, hills verses flat ground. Some soil types pack more than 
the others encouraging farmers to break the ground so that they get aeration 
into the soil, which is understandable. So it will be hard to get those guys to 
do it. 
I wish I had a good answer for you. I think you know as the time goes by you 
will have better means to approach these issues we are having. As opposed to 
our parents generation, we might be more flexible because things are changing 
faster we have to adapt faster. I think by approaching our generation, a lot of 
these issues could be taken care of. 
9. What role do you believe Agricultural Extension should play in promoting sustainable 
agriculture practices? 
Maybe besides having pamphlets on research and information available and 
have meetings. There is an Extension office in every county. Invite 
somebody who does sustainable agriculture to the meetings and have him/her 
explain and do the talking, instead of a guy from research institute out there 
talking and telling them what to do. They can turn their nose up and turn to 
the other way. I think if they actually get a farmer who is successful in 
sustainable agriculture explain, people will be willing to listen to him and try 
things. 
I think it would be a good idea to put out more newsletters in order to get 
them into the meetings. Like where I am coming from, there are hardly any 
newsletters on what the extension is doing. Need more information on getting 
out to the farmers about what they are doing. They can get the newsletter out. 
like a monthly newsletter on what is going on in the community. 
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Have some field-days so that farmers could interact with each other and 
Extension agents maybe toward June and summer. Farmers enjoy free meal 
and music so you get them come out and look at it. 
I don't know how much Extension staff goes out to actually individual farms 
and talks to the farmer. I know they used to do a lot more of it. I know some 
counties still do but even up in my own county, I don't think they have done 
that through the years. Direct farm visit is one way to reach farmers. This 
gives farmers opportunities to ask questions about specific insects or 
something like that to help bring knowledge to the farmers. Farmers are not 
going to mind going to things but they have time constraints. 
I think they have to be careful not to alienate themselves any further than they 
already have. They have to do their homework before they make a lot of 
recommendations like that. And also their data might show what we should 
be doing but they have to have their methods down how to approach people 
and how they are going to display that data that shows it would be a good idea 
to do. I think they have to have their ducks in a row and make sure they that 
they are ready to do it before they start saying this is the way the future. We 
found out that a lot of things if you get too fast you might not be able to stop. 
I like to see Extension recommendation made more specific counties. The 
research data might come from all over Iowa, but it may not have some thing 
to do with specific area. I like to see research done in area that is specific to 
us. I think that would mean a lot more, personally. 
I think they try to do that though. They do have experiment station in 
Northwest Iowa. East Iowa, etc. I think the method they get their messages 
across they should work on. 
They need to listen before they tell people what they need to do, first. Base 
their research on what farmers want. 
Use farmers, as an asset rather than telling farmers what to do. listen and look 
what their records look like. 
If everybody turned in their own data, they will have a vested interest in what 
is going on rather than one farmer putting in his/her data. Just one farmer 
putting in his data does not mean anything to anybody. 
10. What role do you believe an individual farmer should play in promoting sustainable 
farming practices? 
Try it on a hundred acres and see what they think of it instead of dropping it 
immediately. Not necessarily have to implement it on two thousand acres at a 
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time but give them a chance to see on a little bit and see if they like it. May 
be they will completely change over. 
Just doing it. 
Talk to your neighbors, talk to other farmers if something is working let them 
know. Get the word out. Go to the coffee shop something like that and 
communication I guess. 
Lead by example. I thought sustainable agriculture is on a smaller scale. I 
read some of the Leopold Center recent news that there is a farmer who is 
practicing sustainable agriculture and running 3500 acres and has beef cattle 
operation. This shows me that this can be done in a sustainable level. I look 
at innovators and cutting edge people to see what they are doing. 
Farmers have to care about the future and their children. We got a land that 
produced consistently five year average 180 bushel corn per acre we put it in a 
ten year program to set it aside. A lot of people think that is crazy. We justify 
that it will be here building the topsoil for future. Get rid of that greed attitude 
and start caring about future. You gain about 2% in topsoil a year. 
We use conventional farming methods. We use manure fertilizer on half of 
our land. The production stayed consistent for the most part. 
It has to do with the definition of profitability. For some, wildlife and natural 
environment hundred years from now is very important and be able to get 180 
bushels per acre. Is profitability, money alone or ecological rewards you get 
out of it? Right now, they are still searching a way to put a dollar figure to put 
on all that. I think the new farm bill is going to address some of that. 
Summary 
The findings of this study indicated that participants agreed with the statements that 
sustainable agriculture promotes continuity of agriculture for future generations, preserves 
natural resources and promotes diversified farming practices. Participants mildly agreed with 
the statements: I like to learn more about sustainable agriculture, like to practice sustainable 
agriculture and sustainable agriculture has bright future in part two of the questionnaire. 
Participants' ratings in part three of the questionnaire show that these participants are 
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concerned or very concerned about expansion of large farms, expansion of cities on 
farmlands, soil erosion and dependence on seed and chemical companies. The ratings 
indicate that these participants were mildly concerned about water quality, air quality, 
ecosystems, deforestation and food safety. 
The findings show that these participants have used crop rotation, cultivation, 
leguminous plants and integrated pest management systems on their farms frequently or 
always. Participants hands-on activities, demonstrations, field visits, variety of methods, face 
to face consultation and group discussion as effective or very effective teaching/ learning 
methods. Lecture method was rated as somewhat ineffective. Participants of this study 
indicated that they frequently or always use family members or relatives, magazines, 
colleagues, seed and chemical companies and the Internet sources for agricultural 
information. 
Participants gave a mixed response to the open-ended question that asked for their 
general comments regarding sustainable agriculture. A number of participants stated that 
sustainable agriculture is a good concept and practice and that they have been using it or 
would like to pursue it. On the contrary, a number of participants were skeptical about its 
practicality and profitability. Regarding the future direction of the agricultural industry, 
almost all participants stated that large farms are going to takeover smaller farms and 
expressed concern. 
The qualitative findings indicate that these participants have a good but limited 
understanding of sustainable agriculture concepts, and they agree that it is a good concept. 
The findings show that these participants are willing to pursue sustainable agriculture 
practices, but they have reservations about economic competitiveness in today's agriculture. 
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They believed sustainable agriculture is a long-term goal that may be achieved through 
education, economic and legislative incentives to those who are willing to try it. 
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CHAPTER V. DISCUSSION 
The purpose of this chapter is to discuss the findings of this study. The purpose of this 
study was to identify and analyze the perceptions of students enrolled in Agricultural 
Education and Studies (AGEDS 450) course in Fall 2000 and Spring 2001, regarding 
sustainable agriculture, issues related to sustainable agriculture and preferred 
learning/teaching methods for sustainable agriculture education. The findings of this study 
may provide research-based information to improve AGEDS 450 curriculum, and to develop 
and deliver sustainable agriculture education programs to farmers. Specific objectives of this 
study were to: 1) identify perceptions regarding sustainable agriculture: 2) determine 
participants' level of concern regarding agricultural issues: 3) determine the extent of 
experience with sustainable agriculture practices: 4) identify participants' perceptions 
regarding motivation to learn sustainable agriculture practices: 5) identify perceptions 
regarding preferred teaching/ learning methods for sustainable agriculture education: 6) 
identify sources of agricultural information; 7) identify the demographic characteristics and 
conduct comparisons with selected variables in the study. 
Discussion of Quantitative Findings 
The participants of this study perceived that sustainable agriculture promotes 
environmental aspects of agriculture more than productivity and efficiency. The mean 
ratings for the environmental statements [sustainable agriculture promotes the needs of future 
generations: preserves natural resources: promotes diversity and ecological harmony] reflect 
the highest approval for these items. This information shows that the participants of this 
study believed that the primary goal of sustainable agriculture is environmental protection. 
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However, the participants in this study gave relatively high ratings to the economic aspects of 
sustainable agriculture, as well. Again, this reflects that an economic aspect of sustainable 
agriculture is a significant goal. 
Dunlap et aL (1992) reported that farmers and faculty members have different views 
regarding sustainability. Farmers indicated that they seek sustainability for economic and 
social reasons rather than ecological reasons. Farmers viewed sustainability as a way to 
improve the economy, health and well being of rural residents, revitalizing rural areas, 
simplifying food systems and increasing number of farms. On the contrary, faculty members 
viewed ecological factors as necessary in sustainable agriculture. The findings of the AgEdS 
450 farm study showed the exact opposite of the Dunlap et al. (1992) findings. For these 
young farmers, sustainable agriculture was more inclined towards promoting environmental 
goals. 
Parr (1991) stated that most sustainable agriculture definitions comprise economic 
and environmental components. Agricultural practices may be profitable but that does not 
necessarily mean that they are sustainable. In order to be sustainable, agricultural practices 
need to be economically profitable, environmentally sound and socially acceptable. Failure 
in one is failure in all. 
Sustainability can also be thought of as a long-term goal that needs to 
overcome the problems and constraints that afflicts both U.S. agriculture and 
agriculture worldwide. How and where this goal is achieved depends on the 
development of alternative management practices that are resource 
conserving, energy saving, economically viable, environmentally sound, and 
protecting of human and animal health. (Parr 1991: p. 377) 
The fundamental concepts of sustainable agriculture need to be clearly understood by 
these or other farmers if there is any hope for sustainable agriculture to become realty. How 
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one understands the concepts and practices of sustainable agriculture determines how one 
perceives and practices or rejects sustainable agriculture. If farmers perceive that sustainable 
agriculture concepts are overly tilted towards the wellbeing of the environment and ignore 
their economic challenges, they may immediately begin resisting sustainable agriculture. 
However, if people believe that sustainable agriculture genuinely strives for economic, 
environmental and social wellbeing of farmers and the whole society, then they may be more 
motivated to consider it. What people believe and value determines their ultimate actions. 
Milbrath (1984) stated that "The values are fundamental to everything we do. What people 
value governs the way they behave and what they expect from their society." (p. 116). 
Longworth & Davies (1996) stated that "the broadening of personal horizons to encompass 
issues and events outside of mere self-interest is often one of the most difficult learning tasks, 
and yet to create this in people is also the mission of learning" (p. 10). 
The findings indicate that these participants mildly agreed with the statements 
regarding learning about sustainable agriculture. The participants' ratings of the items 
indicate that these participants had a mild desire to learn and practice sustainable agriculture. 
Overall, the findings indicate that these participants had some understanding of sustainable 
agriculture concepts and practice and desired to learn more. Blackburn (1994) stated that 
people/farmers who lack motivation to learn and apply the knowledge that is being offered to 
them do not perceive their-own situations in the same way as those who attempt to provide 
educational opportunities. The mild agreement with the items on the questionnaire shows 
some interest in learning more about sustainable agriculture. It is much better than a total 
lack of interest in sustainable agriculture. However, there may be some underlying factors 
that may be influencing the perceptions of these participants to respond the way they did. 
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Deci and Ryan (1985) stated that "Human beings act on their internal and external 
environments to be effective and to satisfy the full range of their needs. In the process, 
behavior is influenced by internal structures that are being continually elaborated and refined 
to reflect ongoing experiences" (p. 8). This information indicates that humans are 
intrinsically motivated to achieve their desired goals. 
On the other hand, rewards could motivate a person to engage in activities in which 
he or she otherwise might not actively participate. Cherrington and Wixom (1983) stated 
that people do what they are reinforced or rewarded for doing. A project funded by the 
Leopold Center for Sustainable Agriculture to encourage producers to adopt environmentally 
sound management practices to improve water quality paid education-based small incentives 
($220) per participant for three years to motivate farmers to pursue best management 
practices (Miller. 2000). The project was partially successful. Miller's findings indicated 
that the modest incentive payment was not sufficient in itself to attract participants. Twenty-
three percent of the first group dropped out of the program before the end of the first season. 
Forty-four percent of the second group dropped out before the end of the first year. 
However, those who stayed in the program to some degree implemented the best 
management practices. Baker (1997) pointed out that "Our understanding of how learning 
affects behavior seems to be intimately connected to our understanding of what motivates our 
behavior." (p. 287) 
Participants' responses in the AgEdS 450 farm study indicated some level of concern 
on all items. However, they rated expansion of large farms, expansion of cities on farmland, 
soil erosion, dependence on seed and chemical companies as leading reasons for concern. 
The ratings for water quality, destruction of ecosystems and air quality show a significant 
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level of concern, also. Nevertheless, the concerns regarding deforestation and food safety 
were mild. The findings indicate that these respondents were concerned about the expansion 
of large commercial farms. The concern is coming from the worries that small farmers may 
not be able to compete with the large farms and will be forced out of business. The 
participants' concerns regarding soil erosion, dependence on seed companies, water quality 
and ecosystems show that the participants of this study care about the sustainability of 
agriculture. The 1990 Farm Bill (United States Department of Agriculture) stated that 
environmental and health concerns are emerging as some of the highest priority issues that 
must be addressed by agriculture producers and consumers. The USD A provides leadership 
and support for reseoich in the area of food safety, water quality, global change and 
environmental and natural resource education. Sustainable agriculture practices are 
recognized as a means to address these environmental concerns by integrating them into the 
land-grant college and university system. 
Many farmers share concerns about the future of the food and fiber system and some 
are taking action to improve their operations. "Without abandoning the quest for efficiency, 
they are trying to farm within more responsible boundaries. They want a farm that is not 
only profitable, but durable. The kind of agriculture they aspire to is usually termed 
'sustainable agriculture"' (Northwest Area Foundation. 1994. p.2). 
The findings in the AgEdS 450 study show that participants used crop rotation 
farming practices on their farms. The ratings for cultivation, leguminous plants and 
integrated pest management indicated that the participants of this study frequently used them 
on their farms. The ratings for cover crops, low intensity livestock production and pasture 
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rotation indicate that these participants sometimes practiced sustainable farming methods on 
their farms. 
Findings in this study indicate that participants with a farm background had 
significant experience with crop rotation cultivation, leguminous plants and no-tillage 
fanning practices. Given the fact that a majority of this population came from a farm 
background, the findings indicate that, overall the participants of this study had some degree 
of experience with sustainable agriculture practices. Duffy (1991) pointed out that most 
farmers are already using some sustainable agriculture practices. He further identified that 
most Iowa farmers had some experience and practice some level of soil testing, crop rotation, 
manure application, mechanical cultivation, planting legumes.... tillage, and non-
conventional products. Actually, they are thinking about it in their own terms and practicing 
it to some degree. 
Sustainable agriculture requires systems management. Those who understand the 
concepts and have experiences with sustainable agriculture practices have better chances to 
succeed. "... It involves managing the interrelationships among animals, plants, and soil. 
The animals influence the plants, the plants influence the animals, and both influence the site 
- in terms of soil and water quality and wildlife habitat. These interrelationships are 
continually changing and are strongly influenced by the management practices used" (Iowa 
State University Extension, 1998. p. 5). 
The ratings for hands-on activities indicate that the AgEdS 450 students believed 
hands-on methods are very effective for teaching/learning purposes for themselves and 
farmers in general. Respondents rated demonstrations, field visits, using a variety of 
methods, face-to-face consultations and group discussion as effective teaching/ learning 
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methods. The lecture method was perceived as somewhat ineffective. Overall, these 
participants preferred teaching/ learning approaches that allow them to touch and feel try for 
themselves, see, observe and interact with people and activities to be involved rather than sit 
and listen to pre-prepared lectures. However, the findings indicate significant differences 
between those who were 21 years old and 24 years old and older. The participants who were 
21 years old perceived that lecture method is not effective. On the contrary, the participants 
who were 24 years old and older perceived that the lecture method is somewhat effective or 
effective. This information suggests that age may not be the only factor that influences their 
perceptions regarding the use of the lecture method since the age difference between them is 
minimal. Overall, the age range for this population was small (21 - 27 years). Thus, 
perceptions of the participants could be influenced by other factors such as learning styles, 
personal experiences, etc. In practical terms, age may not be significant, but it does raise 
interest in investigating these other issues in the future studies. 
The AgEdS 450 students gave the highest rating for family members or relatives as a 
frequently used source of agricultural information. The respondents also rated magazines, 
colleagues, seed and chemical companies and the Internet as frequently used sources of 
agricultural information. Dollisso and Martin (2001) found that magazines were the most 
frequently used source of agricultural information by Iowa young farmers. However, the 
findings of this study show that magazines were the second most frequently used source of 
agricultural information after family members. This is probably because these participants 
are younger and working closely with their parents or grandparents. Dollisso and Martin 
(2001) found that the Internet was the least frequently used source of agricultural information 
by Iowa young farmers. Since the participants in the AgEdS 450 study were soon to be 
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university graduates, they had a better chance to gain experience with the Internet as opposed 
to farmers who might have graduated a while ago. The findings indicated that these 
participants sometimes used course materials, television, the data transmission network. 
Extension service, radio and videotapes for agricultural information. In AgEdS 450 study, as 
a source of agricultural information, the Extension service was not considered a significant 
source of information. Dollisso and Martin (2001) found young farmers perceived Extension 
as a more important source of along with magazines and neighbors. 
Age is a factor in use of source of information from the Internet, magazines, seed and 
chemical companies and family members or relatives. The findings indicated that younger 
respondents used the Internet more than older participants. This may be because the younger 
generation have had more exposure to information technology and that they are more 
comfortable with it. This information indicates that the Internet is becoming an increasingly 
important source for agricultural and other information. Participants who were younger used 
magazines for agricultural information more than those who were older, older also. The 
researcher expected that those who used the Internet for information might not use magazines 
as much. However, the findings indicated that younger participants used both the Internet 
and magazines more than older participants did. 
Younger respondents used seed and chemical companies for agricultural information 
more than participants who were older. Respondents who were younger used their family 
members/relatives as agricultural information source more than participants who were older. 
Overall, the findings suggest that the younger respondents in this study were more likely to 
seek out agricultural information from a variety of sources than those who had been in the 
farming business for a while. 
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Information based on farm background indicated significant differences between the 
means ratings of participants with farm background and those without. Participants who had 
a farm background used magazines, family members and television more than those who 
didn't have direct farm background. It is logical for the respondents who have had farm 
backgrounds to use magazines and family members for agricultural information. However, 
the difference that was reflected regarding television use was interesting. What programs do 
the participants watch to get agricultural information? Who provides those programs? How 
effective are these programs? Those are just a few interesting questions for further research. 
Discussion of Qualitative Findings 
One of the questions on the questionnaire was, "Do you have any comments about 
sustainable agriculture in general?" Forty-six percent of the participants gave a written 
response to this question. The responses fell into three categories: skeptical comments, 
positive comments and comments regarding educational processes. Thirty-one percent of the 
comments expressed skepticism towards sustainable agriculture. Participants who expressed 
skepticism perceived that sustainable agriculture is an unrealistic theory that is being used for 
political purposes while others perceived that they are dealing with the mess previous 
generations left behind. Other skeptics perceived that sustainable agriculture is a good idea 
but not tested or proven to be successful 
Forty-six percent of the comments revealed a positive attitude towards sustainable 
agriculture. The comments covered all three aspects of sustainable agriculture: profitability, 
environmental soundness and social acceptability. Overall, comments in this category 
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indicated that a significant number of these participants were interested in pursuing 
sustainable agriculture for economic, ecological and/or social purposes. 
Twenty-three percent of the comments were focused on educational processes. The 
comments indicated the need for more educational efforts. The results in this section 
indicated that participants who contributed the comments were already in favor of sustainable 
agriculture. Their comments were mainly focused on how to go about providing educational 
programs rather than questioning sustainable agriculture practices. 
The second question was "In your view, where is the agricultural industry headed?" 
The overwhelming majority of the respondents stated that agriculture is headed towards 
larger, specialized and a corporate structure. Respondents were worried that small farmers 
will be squeezed out of the fanning business. These respondents believed that bigger farms 
have little concern for the land and farm heritage because their primary goal is maximizing 
profit. 
Participants in the focus group sessions seemed to have a fairly good understanding 
of sustainable agriculture concepts. However, they emphasized the ecological aspects of 
sustainable agriculture. They defined sustainable agriculture as a process of taking care of 
the land using farming practices such as no-till, crop rotation, etc. They were aware that 
sustainable agriculture calls for carefully managed use of inputs. These participants 
perceived that organic agriculture is an extreme farming practice, and their expressions 
indicated that they were not in favor of organic farming. 
When these participants were asked if farmers were using sustainable practices or not. 
they perceived that farmers use sustainable agriculture practices with variation depending on 
their needs and understandings. Participants who came from eastern Iowa indicated that 
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farmers in their area had no choice but to practice sustainable agriculture because of the 
landscape. Skeptics pointed out that farmers who practice sustainable agriculture are doing it 
because they benefit from government programs rather than a desire and commitment to 
practice sustainable agriculture. The respondents perceived that farmers who operate large 
and specialized farms are less sustainable as opposed to farmers who operate diversified and 
small farms. 
Regarding agricultural issues that concern them most, respondents identified multiple 
issues. Consolidation of farmland into fewer large farms was a concern for some because it 
may eventually eliminate family farms. Soil loss and water quality concerns were directly 
linked to the consolidation of farms. Concern over genetically modified organisms is directly 
linked to that concern. When farmers don't know if they have a market for their product or 
not. they are taking a bigger risk. Others were concerned about approaches by government 
or Extension services imposing new ideas and practices on farmers. They believed that the 
best approach is getting farmers interested/motivated about the new practice rather than 
telling them what to do. Sustainable agriculture practices should not be imposed, but rather 
educational opportunities expanded. 
The participants in this study agreed that education is needed to understand and 
practice sustainable agriculture. Although improvements have been made over the years, 
AgEdS 450 students believed that farmers need more education in the natural interactions of 
soil, animals and plants and how these components are connected to productivity of the land. 
Most farmers have developed ways of doing their business over time, and it is difficult for 
them to change easily. 
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Regarding methods that are best to learn sustainable agriculture, AgEdS 450 students 
indicated that using a variety of methods is effective. All agreed that there should be a show-
and-tell hands-on approach. Field days were identified as important learning opportunities 
for farmers because they afford them a chance for interaction with each other. Individual 
face-to-face contact or visits were suggested for those who don't come out to the meetings 
and field days. Some suggested publishing educational materials in magazines. 
AgEdS 450 students had varying perceptions regarding Extension services. Some 
indicated that farmers have set ways of doing things. They are comfortable with it as long as 
it makes them money. They resist any change. Others indicated that farmers are unaware of 
the extent and magnitude of the Extension services. Respondents with this view perceived 
that farmers equate Extension services to 4-H programs, and they don't know other 
publications and resources that are available to them. Others perceived that Extension is 
providing good educational services such as crop rotation and no-till farming methods that 
are beneficial to farmers. On the contrary, some perceived that Extension has a credibility 
problem and gave examples of failed research findings that they were advised to use by 
Extension. 
Some respondents in this study believed that farmers don't have a good understanding 
of sustainable agriculture: therefore, they suggest that educational opportunities should be 
expanded. Others perceived that change takes a long time for the process to take place. 
Thus, they suggested persistent education and patience for the process to work. The 
respondents suggested working with the younger generation as a potential strategy assuming 
that members of younger generations are more open and flexible for change. 
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Participants in this study suggested the following Extension to promote sustainable 
agriculture: 
• Have more educational opportunities; 
• Invite speakers who have practiced sustainable agriculture: 
• Promote sustainable agriculture opportunities through newsletters and 
other media; 
• Organize field days (free meals and music); 
• Visit farmers directly on their own farms: 
• Should do their homework before recommending new practices: 
• Make localized and specific recommendations to individual counties and 
farms: 
• Listen to farmers before telling them what to do: and. 
• Involve farmers/consider them as assets 
Regarding the role individual farmers play. AgEdS 450 students believed that 
individual farmers who pursue sustainable agriculture should lead by example. 
Individual farmers should also share what they know and do with their neighbors. 
Some respondents believed that there should be a dollar value on natural beauty and 
healthy environment that may bring added benefits to farmers and their families. 
Respondents further suggested that farmers experiment with sustainable agriculture 
on a smaller scale rather than totally switching to it abruptly. 
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CHAPTER VL SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
This chapter presents a summary of the study, research methods, major findings, 
conclusions, recommendations based on the findings of the study, and the educational 
implications of the findings. 
Summary 
The purpose of this study was to identify and analyze the perceptions of students 
enrolled in Agricultural Education and Studies 450 (AGEDS 450) course in Fall 2000 and 
Spring 2001. regarding sustainable agriculture, issues related to sustainable agriculture and 
preferred learning/teaching methods for sustainable agriculture education. The findings of 
this study may provide research-based information to improve the improve AGEDS 450 
curriculum, and to develop and deliver sustainable agriculture education programs to 
farmers. Specific objectives of this study were to: 1) identify perceptions regarding 
sustainable agriculture: 2) determine level of concern regarding agricultural issues: 3) 
determine the extent experience with sustainable agriculture practices: 4) identify 
participants' perceptions regarding motivation to learn sustainable agriculture practices: 5) 
identify perceptions regarding preferred teaching/ learning methods for sustainable 
agriculture education: 6) identify sources of agricultural information: 7) identify the 
demographic characteristics and conduct comparisons with selected variables in the study. 
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Summary of Methods 
The research design used in this study was descriptive. Fraenkel and Wallen (1996) 
stated that "descriptive studies describe a given state of affairs fully and carefully as 
possible" (p. 13). This was a census study. The population for this study consisted of 
junior and senior students who were enrolled in an Agricultural Education and Studies 450 
(AGEDS 450) course during Fall 2000 and Spring 2001. Data for this study were collected 
using a questionnaire. The instrument was designed to measure participant perceptions 
regarding sustainable agriculture, motivation to learn sustainable agriculture, level of concern 
regarding agricultural issues, extent of experiences with sustainable farming practices, 
teaching learning processes and sources of agricultural information. The Committee on the 
Use of Human Subjects in Research at Iowa State University reviewed and approved the data 
collection instrument. The Statistical Package for the Social Sciences (SPSS) computer 
program was used to analyze the data with a 0.05 significance level set a priori. Descriptive 
statistics consisting of means, standard deviations, percentages and analysis of variance were 
used to analyze the data. Qualitative data were collected by conducting a focus group 
interview of six members of the class on December 7, 2000 and five students on February 13. 
2001 after the completion of the quantitative portion of the study. 
Summary of the Findings 
In this study, the researcher collected and analyzed both quantitative and qualitative 
data. Analysis of the quantitative data revealed the following findings: 
1. The majority (88%) of the participants were between the ages of 21 and 23. 
2. The majority (95%) of the participants were male. 
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3. The majority (93%) of the participants grew up on farms. 
4. The majority (83%) of the participants had experience in both livestock and crop 
operations. 
5. The majority (61%) of the participants intended to pursue a career in farming 
while 30% of the participants intended to seek employment in other areas of the 
agricultural industry. 
6. The participants in this study perceived that sustainable agriculture promotes 
environmental aspects of farming more than production and efficiency. 
7. The participants were mildly interested in learning and practicing sustainable 
agriculture. 
8. Overall, the participants had some degree of sustainable agriculture knowledge, 
although limited. 
9. The participants were most concerned about expansion of large farms, urban use 
of farmland, soil erosion, and dependence on seed and chemical companies. 
10. The participants were mildly concerned about deforestation and food safety. 
11. The participants were more concerned about water and air quality than food 
safety. 
12. Overall, the participants in this study were concerned about economic, 
environmental and social aspects of agriculture. 
13. The respondents used crop rotation practices on their farms. 
14. The respondents frequently used cultivation, leguminous plants and integrated 
pest management practices on their farms. 
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15. Overall, a majority of the participants in this study had some degree of 
sustainable agriculture experience. 
16. The respondents perceived that hands-on activities are the most effective teaching 
and learning method. 
17. The respondents perceived demonstrations, field visits, using a variety of 
methods, face-to-face consultations and group discussion as effective methods for 
teaching and learning. 
18. The respondents perceived that the lecture method is somewhat ineffective for 
teaching and learning. 
19. The respondents identified family members/ relatives as their primary source for 
agricultural information. 
20. The respondents identified magazines, colleagues, seed and chemical companies 
and the Internet as frequently used sources for agricultural information. 
21. The Extension service was not a primary source of agricultural information for 
these participants. 
22. Magazines were ranked the second most frequently used source for agricultural 
information. 
23. Younger respondents used the Internet, magazines, seed and chemical companies 
and family members more than older respondents did. 
24. Male respondents used DTN more than female participants did. 
25. Students with a farm background used magazines, family members and television 
for agricultural information more than students who did not have a farm 
background. 
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The comments written on the questionnaire were summarized as follows: 
1. Thirty-one percent of the written comments expressed skepticism towards 
sustainable agriculture. These respondents perceived that sustainable agriculture 
is an unproven theory that is being used for political purposes. 
2. Forty-six percent of the written comments expressed a positive and favorable 
attitude towards sustainable agriculture. 
3. Twenty-three percent of the written comments focused on ways of providing 
educational opportunities in sustainable agriculture. 
4. The respondents were worried that large farm operators will push small farmers 
out of business. 
5. The respondents believed that large farm operators care less for the land and may 
use practices that are not sustainable as long as they make money. 
6. The participants in this study believed that small farmers take good care of their 
land. 
The following statements represent a summary of the focus group interview. The 
respondents... 
1. defined sustainable agriculture as a process of taking care of the land using soil 
conservation methods such as no-till and crop rotation farming methods. 
2. perceived that organic agriculture is an extreme fanning practice. 
3. understood that sustainable agriculture promotes a managed use of inputs. 
4. perceived that the degree of need for sustainable agriculture varies from region to 
region and indicated that farmers in southeastern Iowa use it more than farmers in 
central or northern Iowa. 
5. perceived that farmers who practice sustainable agriculture are doing it because of 
the benefits they get from the government rather than for the purpose of caring for 
the land. 
6. expressed that they were most concerned about consolidation of farmland to a few 
large farms, water contamination, soil loss and ignorance/unawareness of farmers 
about overall agricultural industry systems. 
7. were concerned about government and the Extension service imposing changes in 
agriculture. 
8. believed that farmers need more education to understand natural interactions 
among soil, water, animals, plants and farming in general. 
9. believed that using a variety of teaching/learning methods such as a show-and-tell 
hands on approach, field visits, individual face-to-face consultations and 
published materials are effective. 
10. had three different perceptions regarding Extension services. Some perceived that 
farmers are unaware of the depth and breadth of Extension services. Others 
perceived that farmers are using and benefiting from Extension services. And 
others believed that Extension has credibility problems. 
11. suggested that the Extension service should provide more educational programs, 
invite speakers who have practiced sustainable agriculture, promote sustainable 
agriculture, organize field days, visit farmers on their individual farms, be careful 
about recommending new practices, make specific and localized 
recommendations and involve and listen to farmers before telling them what to 
do. 
80 
12. suggested experimenting with sustainable agriculture on a smaller scale before 
accepting it. 
Conclusions 
The overall purpose of this study was to identify and analyze the perceptions of 
agriculture students regarding concepts and practices of sustainable agriculture, interest/ 
motivation to learn sustainable agriculture concepts and practices and preferred learning 
methods for sustainable agriculture education with an intent to provide research-based 
information to improve planning, delivery and evaluation of sustainable agriculture education 
programs. Based on the findings of this study, the following conclusions have been drawn: 
Conclusions based on quantitative findings: 
1. Students in the AgEdS 450 course indicated a belief that those who promote 
sustainable agriculture are biased towards environmental concerns. 
2. Students in the AgEdS 450 course indicated a belief that large farms will be the 
only viable farms in the future.. 
3. The participants in this study were sincerely concerned about the future of 
agriculture. We can conclude that these participants care for the future of 
agriculture, but because of a competitive business environment, they are being 
realistic. 
4. These participants in this study knew/understood and had some practical 
experience using sustainable agriculture practices although they did not 
necessarily call it sustainable agriculture. 
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5. Based on the findings, we can conclude that students in the AgEdS 450 course 
perceived that hands-on, show-and-tell approaches to learning are effective. 
6. Family and relatives are valued agricultural information sources according to the 
participants in this study. 
7. Students in the AgEdS 450 course, for the most part, used traditional sources of 
agricultural information. However, because of their age, education and exposure, 
they tended to use new technologies for agricultural information. 
8. A large portion of the participants in this study expressed a favorable view 
towards sustainable agriculture. However, a significant portion of the participants 
had reservations about sustainable agriculture theoretically. 
Conclusions based on qualitative findings: 
9. Respondents appeared to equate sustainable agriculture and soil conservation. 
10. The respondents believed that farmers who take part in government conservation 
programs are doing it to collect financial benefits rather than out of concern for 
the land. 
11. The participants in this study believed that there is need for education to help 
farmers to understand natural interactions among soil, water, animals, plants and 
farming. 
12. The participants held varied perceptions regarding Extension services ranging 
from total unawareness about what Extension does for people to those who 
frequently use the Extension services. 
13. The participants were desirous to see Extension promoting sustainable agriculture 
and providing educational programs. 
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Recommendations 
The following recommendations were made based on the findings and conclusions 
drawn from this study. 
1. Students in the AgEdS 450 course perceived that sustainable agriculture focuses 
on mainly environmental concerns of agriculture. To tackle this 
misunderstanding/misrepresentation, instructors of the AGEDS 450 course and 
agriculture educators at Iowa State University should put equal emphasis on and 
present information regarding economical and social aspects of sustainable 
agriculture in courses and Extension programs. 
2. Agricultural educators/ Extension professionals at Iowa State University should 
use hands-on activities, demonstrations, field visits, a variety of delivery methods, 
face-to-face consultations and group discussion methods to deliver sustainable 
agriculture education programs. 
3. Extension should target programs for young farmers to assist them with 
knowledge and skills on using sustainable agriculture practices. 
4. Extension programs should focus on farmers using sustainable agriculture 
practices as demonstration farms and learning laboratories. 
5. Extension production programs should be organized on sustainable agriculture 
practices that are geared towards local needs and situations. 
6. University Extension should provide educational programs to farmers on the 
impact of interactions of animals, plants, water, soil and human activities on 
sustainability of agriculture, for example, use of machinery on the environment 
and productivity. 
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7. Agricultural educators should conduct further studies that focus on the best 
educational processes that should be used to introduce new technologies related to 
sustainable agriculture. 
Implications and Educational Significance of the Study 
The findings of this study have educational significance for curriculum development, 
learning/teaching processes, program planning, delivery and evaluation of educational 
programs on sustainable agriculture. The findings provide insight to educators regarding 
appropriate methods to use in teaching technical subject matter in agriculture, for example, 
sustainable agriculture. The findings of this study suggest encourage a balanced approach 
should be taken in dedicating curriculum content, time and resources to the three 
(economical, environmental and social) aspects of sustainable agriculture to tackle the 
misconception that sustainable agriculture predominantly considers environmental issues. 
The findings of this study will be beneficial for researchers in Agricultural Education. 
This study identified the sustainable agriculture issues that are of most concern to these 
participants. One of the main concerns focused on educational practices 
Making the right choices for delivery methods is as important as making the right 
content choices. The findings of this study provide some useful insights to what methods to 
use to deliver subject matter to create a favorable learning environment and appropriate 
learning opportunities. This applies to both formal and non-formal education settings. 
Overall, educators, researchers and policy makers may benefit from the findings of this 
study. 
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Educators should integrate hands-on, show and tell approach to teach sustainable 
agriculture. AgEdS 450 farm is an excellent educational laboratory. Educators should 
dedicate more time and effort to use AgEdS 450 farm and other similar Iowa State farms to 
provide hands-on educational opportunities to students, particularly in agricultural fields. 
Emphasis on practical methods of teaching may enhance student learning while expanding 
research opportunities for agricultural educators and researchers. Police makers should 
allocate resources to expand practical, hands-on educational and research opportunities for 
potentially better results. 
Sustainable Agriculture Education Model 
Based on the review of literature on sustainable agriculture and the teaching/learning 
processes and the findings of this study, a model for education about sustainable agriculture 
(Figure 4) was developed. The model should assist in development, delivery, and evaluation 
of educational programs in sustainable agriculture. The model has relevance to the 
population studied because it describes the process educators need to follow in developing 
educational programs/curricula for young adults studying sustainable agriculture. The model 
begins with the foundation philosophy of sustainable agriculture practices. It is widely 
stated that a sustainable agriculture system is one that promotes economically profitable, 
environmentally sound and socially acceptable farming practices. These philosophical 
components should be evaluated in terms of societal values, needs and rights as well as 
individual interests, values, needs and rights and responsibilities. 
Curriculum 
Organization/Settings.. 
Methods 
K- 12 
Colleges 
Agricultural companies/industry 
Non-profits 
Applied 
Social 
Psychological 
Anthropological 
Completion: 
local and global 
Prices 
Profit margins 
Cost of 
operation 
Policies 
Limited 
resources 
Soil erosion 
Shrinking 
forests 
Global warming 
Water 
contamination 
Air pollution, 
etc. 
Growing 
population 
Expanding cities 
Materialistic 
culture 
Efficiency 
Profitability 
Productivity 
Diversity 
Harmony 
Conservation 
Beauty 
Safe food 
Safe water 
Clean air 
Continuity 
Economically 
Profitable 
Environmentally 
Sound 
Socially 
Acceptable 
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Agriculture is not only a means for food production, but it is a way of life for millions 
of people around the world. It is a human experience that is closely related to people's 
survival and success. It is our heritage. 
The need for food production is increasing as the population grows. The fundamental 
objective of agriculture is meeting this need. However, the need to maximize profits may 
cause problems. When farming is driven by nothing but profit, it may undermine natural 
resources and community structures. 
We have the responsibility to pass on an agriculture system that is sustainable to the 
next generation. We have the right to use available resources in a responsible way as long as 
we don't misuse and abuse these resources. It is essential to maintain a good balance among 
environmental, economical and social aspects of agriculture. 
After evaluating individual components of sustainable agriculture in terms of societal 
values, needs and rights, we need to identify and define the purposes or objectives of each 
component. Each objective needs to be assessed in terms of its measurability. compatibility 
and feasibility. Having measurable objectives would minimize confusion and provide clear 
activities for action. Compatibility will assist us to evaluate our objectives and activities in 
terms of overall sustainable agriculture philosophy. Feasibility evaluation will assist us to 
see if the objectives are achievable within given resources. 
Each major area of sustainable agriculture needs further refinement through a reality 
assessment. What are the economic realities today? What do farmers have to know and do 
to run a successful agricultural enterprise? Economical aspects have to be evaluated in terms 
of competition, prices, profit margins and cost of operation to maximize profits. On the 
other hand, environmental aspects have to be considered to determine the limitations of 
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natural resources, loss of topsofl, contamination of water resources, etc. Furthermore, the 
need for safe food, clean water and air, continuity of agriculture, etc, should be seen in the 
current realities of population growth, expansion of cities and materialistic/consumer 
oriented culture, etc. When we compare and screen each component against the other, there 
are dilemmas or conflicts. For example, the idea of achieving safe food and clean water may 
be practical for environmental and health purposes, but when it is seen in the light of growing 
population and need to maximize food production to meet the needs of humans, using 
synthetic fertilizers, herbicides, pesticides, etc., become a necessary action. We need to 
evaluate the opportunities and challenges that are in front of us. How do we deal with these 
perpetuating problems? Where do we start? Here is where the research plays an important 
role to help us find potential solutions. 
In view of the fact that sustainable agriculture issues are complex and require a 
systemic approach, we need to consider research to help us identify the problems and provide 
potential solutions. Because sustainable agriculture considers economic, environmental and 
social aspects of farming, research should be designed with an interdisciplinary approach. 
Applied scientific research has already helped us maximize our productivity and will 
continue to do so. It is important to do social and educational/psychological research to help 
us understand the interrelationships of the economic, environmental and social forces that 
drive farmers' decisions and agricultural practices. We need to evaluate the ongoing research 
and the new research agenda to make sure it is in line with sustainable agriculture 
philosophy, purposes and current realities. 
However, a change in perception precedes a change in action. If there is any hope for 
sustainable agriculture to establish roots and grow, it is through education. At the present 
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time, K - 12 institutions and colleges are the main formal education providers. Non-formal 
Extension programs represents other sources. Nonetheless, agricultural companies and non­
profit organizations also play significant roles through formal and non-formal education 
opportunities. What roles do these institutions play in promoting sustainable agriculture? 
How could we maximize their efforts toward a sustainable agriculture system? We need to 
evaluate the mission of educational and research institutions. The research agenda and 
educational opportunities should reflect the economic, social and environmental aspects and 
needs of agriculture. Public universities are entrusted to provide unbiased scientific 
knowledge to the public. Research activities and educational opportunities should be free 
from bias. It is possible that researchers/educators have biased views towards any one of the 
three aspects of sustainable agriculture. Thinking and acting within the bounds of the 
missions and goals of the institutions would help both researchers and educators to base their 
judgements and decisions on facts, and maintain their professional integrity. Where we get 
funding for research and educational opportunities could be a blinding factor that could inject 
bias to the equation. 
Educational opportunities would help us achieve our goals if they incorporate 
appropriate curriculum and delivery methods. Thus, we should continuously evaluate our 
teaching/learning processes in order to maximize learning. 
Finally, we need to evaluate our achievements and the process. Evaluation helps us 
to learn from both successes and failures. It is important that we evaluate our evaluation 
processes occasionally. Our evaluation should not end at outcome or process evaluation, it 
should rather go all the way to impact evaluation. Unless we have a chance to see and 
measure the impacts of our investment in time and resources, we are laboring in vain. Using 
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the model and the steps presented in the model may give a clearer picture of what we would 
like to achieve and how we may get there. Then, we may be able to see sustainable 
agriculture bear fruit now and for generations to come. 
The findings of this study show that participants held varied perceptions regarding 
sustainable agriculture. Sustainable agriculture is a complex concept and process. It 
involves many disciplines and diverse stakeholders. It requires systems thinking, planning, 
research, educational opportunities and evaluation. The educational processes are essential 
for the full integration of sustainable agriculture concepts and practices. This model is 
designed to help bring together the philosophical economical, environmental, social and 
educational dimensions of sustainable agriculture to educators and researchers to look at 
multiple sustainable agriculture issues in a systematic way to come up with an appropriate 
research agenda and educational opportunities for learners/farmers to advance the principles 
of sustainable agriculture. The educational processes dominate the model and are the key to 
the success of a systematic approach to a sustainable agriculture. This processes are learning, 
teaching, delivery systems, needs analysis, program development, curriculum design, and 
evaluation. Without an emphasis on these components of the system, sustainable agriculture 
principles and practices will not be fully adopted. 
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APPENDIX A. HUMAN SUBJECTS REVIEW COMMITTEE APPROVAL FORM 
OFFICE USE ONLY 
EXPEDITED FULL COMMITTEE IDs. 
PI Name: Awoke 0. Dollisso Tide of Project: Perceptions Regarding Sustainable Practices and Educational Processes 
Checklist for Attachments 
The following are attached (please check): 
13. ZjLener or written statement to subjects indicating clearly; 
*a) the purpose of the research 
b) the use of any identifier codes (names. *s), how they will be used, and when they will be removed (see item I St 
c) an estimate of time needed for participation in the research 
d) if applicable, the location of the research activity 
! e) how you will ensure confidentiality 
I 0 in i longitudinal study, when and how you will contact subjeca later 
| g) that participation is voluntary: nonparticipation will not affect evaluations of the subject 
U. • A copy of the consent form (if applicable) 
I 15. G Letter of approval for research from cooperating organizations or institutions (if applicable) 
i !6. 3 Data-gathering instruments 
IT. Anticipated dates for contact with subjects: 
First contact Last contact 
Nov. 20.2000 April 30.2001 
Month/Day/Year Month/Day/Year 
,8. If applicable: anticipated sate that identifiers will be removed from completed survex instruments inc. or 
audio or visual apes will be erases: 
No icentitiers will be uses 
Montn/Day-Year 
:= Sigr.aieîîiof Desarsnentai Executive Officer Date Debarment or Administrative Unit 
Pr\7i;CZ1 // xiU 
" J 
Z0 Initiai action ay the institutional Review 3oarc 11RS): 
~ Proies: losrovei Z Pencinc Partner Review Z -io-
Date Date Date 
Z No action resuires 
Date 
Z : Follow-uo action Lie 1RS: 
Project 23Droves project not approves Project not resuomittes 
Date Date Date 
Patnsia VI Keith • " -
Name of ÎR3 Chairperson Dale Signature of IRS Chatroersc'r 
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APPENDIX B. COVER LETTER AND DATA COLLECTION INSTRUMENT 
Department of Agricultural Education and Saufia 
201 Curtiss Hall 
Ames, Iowa SOOII — 1050 
Dear Student, 
There is a great debate currently going on in agriculture. That debate focuses on 
sustainable agriculture. Sustainable agriculture is defined as a farming system 
that is "economically profitable, environmentally sound and socially responsible ~ 
(USDA. 1998). 
We need your help! The purpose of this study is to identify perceptions held by | 
future farmers and agriculturists studving agriculture at lova State L'niversitv j 
I ' 
I It will take approximately IS minutes to complete this questionnaire. The results 
from this study will be helpful in making future decisions about educational , 
practices. We assure you that your responses will be confidential. There will nut 1 
be an identification code on the questionnaire. Only summary data will be 
jreported Alt instruments wilt be destroyed after analysis of the data. The data will ! 
|6e used to complete a Ph.D. dissertation. 
While your participation is strictly voluntary, you are a member of a chosen ; 
population to participate in the study. There/ore. it is very important that you j 
complete your survey to assure that the study is representative of agriculture 
students ' views. 
Thank you for taking the rime from your busy schedule to complete this 
questionnaire. Without your assistance, it would be impassible to get this much- , 
needed information. 
Sincerely, 
A woke D. Do!tissu 
Graduate Student 
Robert Martin 
Professor and Department Head 
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^Sustainable agriculture is defined as farming systems that are 
economically sound, socially acceptable and environmentally 
benign " (Cooperative Extension Joint Committee on Sustainable 
Agriculture, 199J). 
Part I. Perceptions Regarding 
Sustainable Agriculture 
i 1 
Î 
1 
1 
S" 
1 
1 
5 
M 
i 
< 
Ï 
| 
M 
Eleixsé. m2è^ cyourSvii£ ofagreement^ vilk each. ofthiÇ^^  
folToYrin&staîemtrr&fycirclingtnéappropriatenumberon a& 
point scale (I ^ Strongly Disagree to 6 = Strongly Agree) 
ri 
Ï 
t Sustainable agriculture promotes productivity. I 2 4 5 6 
2 Sustainable agriculture promotes profitability. 1 2 4 5 6 
3 Sustainable agriculture promotes efficiency. I 2 4 5 6 
4 Sustainable agriculture promotes ecological harmony. I 2 4 5 6 
5 Sustainable agriculture preserves natural resources. 1 2 4 5 6 
6 Sustainable agriculture promotes diversified fanning practices. I 2 4 5 6 
7 
Sustainable agriculture promotes continuity of agriculture for 
future generations. 1 2 4 5 6 
8 Sustainable agriculture enhances food safety. I 2 i 5 6 
9 Sustainable agriculture enhances water and air quality. I 2 4 5 6 
Part II. Interest/Motivation to Learn 
Sustainable Agriculture Concepts and Practices ! ï "g i 
Please indicate your level of agreement with each of the 
following statements by circling the appropriate number on ap­
point scale (T.mStrongly Disagree to Strongly Agree) 
c 
>t 
c 
E 
5î I a >> S 5 1 i Agree 
< 
! 
en 
I 
I don't have the necessary knowledge or experience to practice 
sustainable agriculture. I 2 3 4 5 6 
2 Sustainable agriculture concepts are not clear to me. I 2 3 4 5 6 
3 
1 would like to learn more about sustainable agriculture 
concepts. I 2 3 4 5 6 
4 I would like to practice sustainable agriculture. I 2 3 4 5 6 
5 Sustainable agriculture has a bright future. I 2 3 4 5 6 
6 
I would like to participate in sustainable agriculture educational 
programs. 1 n 3 4 5 6 
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. > Part in. Perceived Level of Concern Regarding 
Agricultural Issues * 3 
1 
Ettase^ mdîcatryaurCeyrio/^ concMnchbouteachofiht - . 
IlllllitiS»;-1 i 
I 
f i i 
I Food safety i -> 3 4 
2 Water quality i 2 3 4 
3 Air quality i 2 3 4 
4 Soil erosion i 2 3 4 
5 Deforestation i 2 3 4 
6 Destruction of the ecosystems i : 3 4 
7 Dependence on chemical and seed companies t 2 3 4 
8 Expansion of large rarms at the expense of small farms i 2 3 4 
9 Expansion of cities on tarai lands i 2 3 
Part IV. Extent of Experiences with 
Farming Practices -
/ûxoêôK a^rtfarextern to wkùAyou ha^  /fad experiences 
ini^ Aofthe^ filTowingfarming practices by circlûig the -
appropriàie:mànber on a 4-pomt scale (1 * N'ever to4 * E t % ! 1 
- always)- 1 3. â < 
1 Crop rotation i t 3 4 
2 Cultivation i 2 3 4 
3 Cover crops t 2 3 
4 Leauminous crocs i 3 4 
5 Integrated pest management | I 2 1 3 4 
6 Low intensity livestock production i 2 1 3 4 
7 No tillage t ! 3 ! 4 
S Pasture rotation ! I -> 1 3 ! -
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Part V. Perceptions Regarding 
Teaching/Learning Methods 
- .  
1 
S 
IV 
"g 
i 
# 
V 
I 
? 
I Lectures l 2 3 4 
2 Hands-on activities l| 2 3 4 
3 Demonstrations 11 2 3 4 
4 Field visits I 2 3 4 
5 Group discussion 1 2 3 
6 Face to face consultation with experts 11 2 3 
* 
7 Variety of methods i| : 1 3 
-
PleasèSitlîcaie. the. eszttu to whichyou use each of the: ' 
• ' i *•. * »• «-•. • * - * • ,* • followmg:^ formanon sources for~agnaâ^6Tiitfàrmaiion 
number-on-ît S-point scale (lx Sever to 5 * Always) 
Part VI. Perceptions Regarding 
Sources of Agricultural Information 
e-
zr. 
I < 
Internet/web 
Magazines H 2 
Course materials i H 
Video tapes 
Colleagues 
Extension services 
- •>! -I 
Seed and chemical dealers 
Radio 4 
DTN (Data Transmission Network) 
10 Familv members/relatives 
11 Television 
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Please complete the blanks/ or circle she options that are appropriate :o your situation. 
LI Your age in years. 
2) Your sender a) female b) male 
3) Did you grow up on ram?. a) Yes b) No. If yes. the type of operation was. 
a) crops only b) animals only and ci both animals and crops. If no. go co the next question 
-M Your career goal is to become a . a) fuli-ame farmer b> part-time farmer 
c) worx for agriculture comoames d) Other scec-.rv below. 
51 Do you have any comments about sustainable agriculture in general? 
61 In your view, where is the agricultural industry headed? 
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APPENDIX C. AN INTERVIEW SCHEDULE 
1. What does sustainable agriculture means to you? 
2. Do farmers use sustainable farming practices? 
3. What agricultural issues concern you most? 
4. What specific fanning practices do you consider sustainable? 
5. Do you think you need to learn more to really understand and practice sustainable 
agriculture? 
6. What methods are best to learn sustainable agriculture practices? Why? 
7. Do farmers use Extension services? 
8. What potential strategies and solutions do you recommend to deal with the problems that 
are related to conventional farming practices? 
9. What role do you believe Agricultural Extension should play in promoting sustainable 
agriculture practices? 
10. What role do you believe individual farmer should play in promoting sustainable farming 
practices? 
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